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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED:To enable two different 
MISFETs, one is capable of operating at a high speed 
and the other is capable of operating on a high voltage, 
to be built in a semiconductor integrated circuit device, 
by a method wherein a MISFET formed of a 
metal.semiconductor reaction layer aligned with the end 
of a first insulating film is provided on the primary 
surface ofa second region, and a MISFET formed of a 
metal.semiconductor reaction layer aligned with the end 
of a second insulating film is provided on the primary 
surface of a fourth region. 

SOLUTION: High-concentration regions 1 9a, 1 9d and 
16s, 16d as the source.drain regions of a MISFET of low 
breakdown voltage and metal.semiconductor reaction 
layer 21s and 21 d are each aligned with the edges of 
first insulating films 15d and 15a formed by anisotropic 
etching on the side walls of gate electrodes 9a and 9b. 
High-concentration regions 20a, 20d and 17s, 17d as the 
source.drain regions of a MISFET of high withstand 
voltage and metal.semiconductor reaction layer 21s and 21d are each aligned with the edges of 
second msulating films 15e and 15c formed by a mask pattern. The second insulating films 15e 
and 15c are formed so as to be possessed of a pattern W2 larger than a first insulting film p 
attern W1 m the direction of a gate length L . 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 



26.02.2003 



http://www19jpdljpo.Rojp/PA1/result/detail/main/wAAAQqaO10DA412196037P1.^ 03/08/29 



Searching PAJ 



2/2 ^— V 



application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision -of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



htto;/ / www1 9.iDdLiDo.srojD/PA1 /result/detail/main/wAAAOaaOl CD A41 21 96037P1 .h- 



JP2000-196037A 



* NOTICES* 

Japan Patent Office is not responsible for any damages caused by the use of this translation 1 This 
document-has been translated by computer.So the translation may not reflect the original precisely. 
2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] It is on the 1st field which has the 1st semiconductor principal plane and the 2nd semiconductor 
principal plane which are characterized by providing the following, and which were mutually divided by 
one semiconductor main part, is adjusted by the 1st gate electrode prepared in the aforementioned 1st 
semiconductor prmcipal plane through the insulator layer, and the aforementioned 1st gate electrode 
and shows a conductivity type with the opposite conductivity type of the aforementioned 1st 
semiconductor principal plane, and the 1st field of the above. The 1st insulator layer prepared in the side 
attachment wall of the aforementioned 1st gate electrode. The 2nd field which is adjusted by the 1st 
insulator layer of the above, shows the same conductivity type as the 1st field of the above, and touches 
the 1st field. The 1st MISFET which consists of the metal and semiconductor reaction layer adjusted by 
the aforementioned 2nd field principal plane by the 1st insulator layer of the above. The 2nd gate 
electrode prepared in the aforementioned 2nd semiconductor principal plane through the insulator layer 
1 he 3rd field which is adjusted by the aforementioned 2nd gate electrode and indicates an opposite 
conductivity type to be the conductivity type of the aforementioned 2nd semiconductor principal plane 
The 2nd insulator layer from which the width of face of the direction of gate length differs to the 1st 
insulator layer of the above which is on the 3rd field of the above and was prepared in the side 
attachment wall of the aforementioned 2nd gate electrode. The 2nd MISFET which consists of the 4th 
field which IS adjusted by the 2nd insulator layer of the above, shows the same conductivity type as the 
3rd field of the above, and touches the 3rd field, and the metal and semiconductor reaction layer which 
were adjusted by the aforementioned. 4th field principal plane by the 2nd insulator layer of the above 
. IClaim 21 Setting to a claim 1, each metal and semiconductor reaction layer are the above 1 and 
T^^^"^^^^ integrated circiiit equipment characterized by the bird clapper fi-om cobalt siUcide the 2nd 

[Claim 3] It is semiconductor integrated circuit equipment characterized by for the above 1st and the 2nd 
gate electrode consisting of a semiconductor in a claim 1, and forming the metal and the semiconductor 
reaction layer in each front face of the above 1st and the 2nd gate electrode. 

[Claim 4] It is semiconductor integrated circuit equipment with which the aforementioned semiconductor 
consists of polycrystal silicon in a claim 3, and the aforementioned metal and semiconductor reaction 
layer are characterized by the bird clapper from cobalt silicide. 

[Claim 5] the 1st well and the 2nd weU which are characterized by providing the following and which 
were mutually divided by the semiconductor main part - having -- the above -■ it has consistency in the 
1st gate electrode prepared in the principal plane through the insulator layer the 1st weU and the 
aforementioned 1st gate electrode -- having - the 1st weU of the above ■■ the inside of a principsd plane -- 
the above - the 1st field [ which shows a conductivity type with the opposite conductivity type of a well ] 
and 1st field top of the the The 1st insulator layer prepared in the side attachment wall of the 
aforementioned 1st gate electrode. The 2nd field which is adjusted by the 1st insulator layer of the above 
shows the same conductivity type as the 1st field of the above, and touches the 1st field. The 1st MISFET 
which consists of the metal and semiconductor reaction layer adjusted by the aforementioned 2nd field 
prmcipal plane by the 1st insulator layer of the above, the above -- with the 2nd gate electrode prepared 
m the principal plane through the insulator layer the 2nd weU it has consistency in the aforementioned 
2nd gate electrode " .having •- the above ■- with the 3rd field which shows a conductivity type with the 
conductivity type of the 2nd well of the above opposite in a principal plane the 2nd well The 2nd insulator 
layer from which the width of face of the direction of gate length differs to the 1st insulator layer of the 
above which is on the 3rd field of the above and was prepared in the side attachment wall of the 
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aforementioned 2nd gate electrode. The 2nd MISFET which consists of the 4th field which is adjusted bv 

I'ch^es ^e trdtfr ''^r'"''; f".' «-e conductivity t^e as the 3rd field of tie aCanJ 
touches the 3rd field,, and the metal and semiconductor reaction layer which were adiustPd hv thl 
aforementioned 4th field principal plane by the 2nd insulator layer of the abov^ ' 
if rtTi S^'^'^o^ductor inte^ated circuit equipment with which width of face of the 2nd insulator layer 
ityt^ofraio^^^^^^ ''''''' ^^^^^ ^« 1st insulX 

[Claim 7] Setting to a claim 6, each metal and semiconductor reaction layer are the above 1 and 
semiconductor integrated circuit equipment characterized by the bird clapper from cobalt silSI the Sd 

[Claim 8] It is semiconductor integrated circuit equipment characterized by for the above 1st and the 2nd 
gate electrode consisting of a semiconductor in a claim 6, and forming the metal and the SS^uctor 
reaction layer in each front face of the above 1st and the 2nd gate electiode semiconductor 

conX. nJ n.'l'^'^T^'^^r'^' ^"^^T^ ^^^t equipment with which the aforementioned semiconductor 
consists of polycrystal sihcon in a claim 5, and the aforementioned metal and semiconductor reaction 
layer are characterized by the bird clapper from cobalt sihcide semiconauctor reaction 

anlTi-hP^^L!' f concentration wMch has the 1st semiconductor 

and tie 2nd semiconductor which are characterized by providing the foUowing, aad which were divTded 
by the discrete msulatang layer, is adjusted by the 1st gate electrode prepared through the gat^ LsSator 
layer on the 1st semiconductor of the above, the aforementioned 1st gate electiodT Zd Z 

fZZZTf T'^:^' 'T'' ' ^^^'^^'^^-^^ -thS?op?osfte cond^Lt 

^If t f "^^^""'i^^t^^ ^bove, and the 1st field of tie above. The 1st insulator layer by wS 

S 2^d"£H tvV" T^f"^ r ^ ' "'^^ T^^^^"* ^« aforementioned 1st gate ekctiode 

^sul.t,i li ^/ ""''^^'"^ the aforementioned discrete 

TstT^hZU' i: f -«.'^°-!i-<=t-ty type as tiie 1st field of the^above. and shows high concentration 
MsS mipunly concentration of the above, and touches the 1st field. The 1st 

MISFET which consists of the metal and semiconductor reaction layer adjusted by the aforementioned 
4e gate iSaS; f^-^'^-t^r layer of the above. The 2nd gate electrode prepared^ough 

t 'f^'^^t semiconductor of tiie above. The 3rd field of the 3rd high impurity 

concentration which is adjusted by the aforementioned 2nd gate electrode and tiie discrete inZatog 
ayer and indicates an opposite conductivity type to be tiie conductivity type of tiie 2nd semkondlctoTof 

-dthe 2nd insulator layeTb^^which seleclnTrat^was • 
carried out by *****mg from the side attachment waU and tiie aforementioned discrete insulating laver 
of tiie aforementioned 2nd gate electrode, and tiie 2nd insulator layer of tiie above^d £e 
aforementioned discrete insulating layer have consistency by tiie same conductivity type as Sd fiSd 
of the above And the 4tii field which shows high concentration as compared witii ^kf^rd i^pS 

XcW:. 7' semiconductor xefctirC 

Tbove ' ^ aforementioned 4tii field principal plane by the 2nd insulator layer ofX 

[Clmm 11] It is semiconductor integrated circuit equipment characterized by forming tiie above 1st and 
the 2nd semiconductor in the main part of single crystal silicon, respectively, for tiie above 1st rd t^e td 
gate eleclxode consisting of polycrystal sihcon and tiie metal sihcide layer formed in tiie fro^fafe in a 

^VnSg^Tt^?^^^^^^ — 0^ ?nd 

ISIcTe ^^^"'^ ^'"^^ aforementioned metal 

[Clmm 13] It is semiconductor integrated circuit equipment characterized by consisting of tiie insulating 
ayer embedded at tiie slot where tiie aforementioned discrete insulating layer waf prepLed t^e 
semiconductor main part in tiie claim 10, and its Mizouchi preparea m tne 

cSSe'd ^oi^i? Z by which selection formation of tiie above 1st and tiie 2nd semiconductor was 
carried out in tiie claim 13 at tiie aforementioned semiconductor main part, respectively and 
semiconductor integrated circuit equipment witii which it is a field tiie 2nd weU L tiie XrementioSd 
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" characterized by tie above 1st and forced the 2nd well naore shallowly tian 

SfSiilll r"^* characterized by the gate insulator layer of 

£t 1 fil T W i ! ^^y" 1st above MSFET in a claii-10 

lUaun lGj The nnpunty which is characterized by providing the foUowing and which showVfhr9r.ri 

conductivity typetothe 2nd semiconductorprindpal plane by whichformrSICfiTS;^ t 
Tw? If "J concentration higher than the 3rd high impurity con^ntration oS 

electrode for the 1st gate electrode to the 1st semiconductor principal plane thnmeh Se 2nd 

ype .s mdicated to be tie oo-ductivity type of the m -miconduLrrf 1 i^te °S Xem^S^ed 

eiectroae, and iias the 1st high impurity concentration. The process which form<? fhp fi^u 
introduces tie impurity to which the 2nd opposite conductivity typel inl^atod to be ^e £t conLS 
iTch . .--r-'^-r «f above into the aforementioned 2nd seSSnductor p^i^^^^^ 
conct Jt^ot ThTor"' T '/f' f o-d 2nd gate electxode, and has tie ™gh i^XitJ 

T^' ^ . ""^'^ insulator layer in the 2nd semiconductor principal plan^ S 

wluch the 1st semiconductor principal plane in which the aforementioned 1st gate etecS was for^^P? 
and the aforementioned 2nd gate electxode were formed, respectively The prLess S trves^^^^^^^^ 
insulator layer to the side attachment waU of the aforementioned 1st gL ekctoSe bToLfSLnt 

ZZTZf^''' r'^^'^' ''''' aforementioned 1st semicfnLtor ^cipL p^a^^^^^^ 

process which leaves the 2nd insulator layer to the side attachment wall of the aforemSed 2nd It' 

principal plane, and carrymg out pattern etehing of the aforementioned insulator layer with Zmask 
The impurity m which the 2nd conductivity type is shown is infa-oduced int^thp fff = 7 ! ' 

pr^ipalplanebywhichamaskisnotcarriedoXtiels:^^^^^^^ 

feliTfT/S ''^''''^^^'^ higher than the 1st high impurity concentration of the above ' 
forZAh f *"^f °^«thod of the semiconductor integrated circuit equipment characterized bv 

formmg the aforementioned metal and semiconductor reaction layer in the above 2nd 
front face by depositing a metal membrane on the above 2nd and thl Zl^^u I 1 

semiconductor integrated circuit equipment charactered by bT4 cobalt 

WfoTtip iin' "^anufacti^e method of the semiconductor integrated circuit equipment characterized 
by for the above 1st and the 2nd gate electirode consisting of a polycrystal semiconductor in ^cS 16 

Sd LrfirrT' "^^^ '^^^^^^ °° ^ ^« ^ the 2nd gate eS de frirfae ' 

S.. It S ^ ^ ^ semiconductor reaction layer in the above 1st and the 2nd gate electrode fron; 
ClaiS S K rr^^^'^ r ^ and semiconductor layer formation process, respectively ' "^"^ 

hv fn ? ^manufacture method of the semiconductor integrated circuit equipment characterized 

reSr id ' H f i^P'^'*^ concentration which has the 1st semiconductor 

region and the 2nd semiconductor region on the subsfarate main part characterized bv nrovidin^r ti?! 

principal plane through the gate insulator layer which has the 1st tiickness, and tie aforementioned 1st 
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gate electrode and shows a conductivity type with the opposite conductivity type of the 1st semimr,*..^ 

LirSi^^r;^- ^^^^ 

iugh mpuxz^ concentration which is adjusted by the aforementioned 2nd gate eTectod^L s^ws « 
onductavity type opposite to the conductivity type of the 1st semiconductor reSon ofS^ abov^t ^T^nH 
semiconductor region of the above, It is on the 3rd field of the above and the Sde attrhment w«l W 

rciaim 22) Setting to a claim 21. each metal and semiconductor reaction layer are the above 1 »nri 
St *' *"-'-"-'">y *e bird clapper frL ralf^ th^ Sd 

£™ej;„rZSS ofTsemiSTa^rmT^^^^^ ? 'f 

SSndt:!j'<^Lro"°xr*':^ STci^nrL"*,? ^ 
Setrj^f3.^r:rt'^ror.^is:fr^^^^^^ 

consisted of the low concentration fields and hirf, con»Sr^on fi^Hmi , »S:"«ture which 
offset length of the low concentration field in the 1st above MSFFT^fnH^^ MISFET is larger than the 

layer of the above, has the 4th high impurity concentration higher than Z in hS? ^ 
concentration of the above, and was adjusted by the 2nd insltor la^eTof t?^ atve The^ WaS 
method of tie process which forms the metal and semiconductor' reaction layS ad^uTtStyl^e 
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aforementioned 4th field front face by the 2nd insulator . layer of the above in the metal and the 
semiconductor layer adjusted by the aforementioned 2nd field front face by the 1st insulator layer of Se 
above, respectively, and the semiconductor integrated circuit equipment characterized by chandng more 
he process which carries out pattern formation of the 2nd gate electrode for the 1st gate electr^e to the 
1st semiconductor principal plane through the 2nd gate insulator layer at the 2nd seXnductor 

X?ht' ri?rf ■ ''"^ ^'""^^^ '''''' -^P-tively. The process which forms "fist fieM 

which has the^lst high impurity concentration which introduced the impurity for indicating an opposite 
conductivity type to be the conductivity type of the 1st semiconductor of the above iZ Sie 
aforementioned 1st semiconductor principal plane by which a mask is not carried out by the 
alorementooned 1st gate electrode, and was adjusted by the aforementioned 1st gate electrode The 
process which forms tie 3rd field which has the 3rd high impurity concentration wLh introduced the 
impurily for mdicatmg the 2nd opposite conductivity type to be the 1st conductivity type of the 1st 
semiconductor of die above into the aforementioned 2nd semiconductor principal plane by which a mask 
is^not carried out by the aforementioned 2nd gate electrode, and was adjusted by the aforementioned 2nd 

5Sk Tl. ? f ■ ^Tf "^^^^ .^^'T', ^ ™ 2nd semiconductor principal plane in 

which the 1st semiconductor prmcipal plane in which the aforementioned 1st gate electrode was formed 
and the aforementioned 2nd gate electrode were formed, respectively The process which leaves the 1st 
insulator layer to the side attachment wall of the aforementioned- 1st gate electrode by performing 
amsotropic etx^hmg for tiie insulator layer on the aforementioned 1st semiconductor pri^cS™" 
Side-attachment-wall width of face which prepares a bigger pattern mask than the processing size of the 
aforementioned 2nd gate electrode in the insulator layer on the aforementioned 2nd seliconductor 
principal plane, carries out pattern etehing of the aforementioned insulator layer so that it may be 
specified on the pattern mask, and becomes the side attachment wall of the aforementioned 2nd gate 
electrode from the side-attachment-wall width of face of the insulator layer of ****** size 
for^w .J^' manufacture method of the semiconductor integrated circuit equipment characterized by 
formmg tie aforementioned 2nd gate insulator layer more thickly than the thickness of the 
atorementioned 1st gate insulator layer in a claim 27. . 

IniS^^^l "^^"^f of the semiconductor integrated circuit equipment characterized by 

tormmg the aforementioned metal and semiconductor reaction layer in the above 2nd and each 4th field 
! \°^«tal membrane on the above 2nd and the 4th field front face and 

neat treatang the metal membrane after forming the above 2nd and the 4th field in a claim 27 
IClaim 30j a claun 29 ■• setting •• the aforementioned metal membrane - cobalt - it is - the '[ the metal 
membrane and 2nd field of the above, and ] •• the manufacture method of the semiconductor integral 
circuit equipment characterized by forming alternatively the aforementioned metal and semiconductor 
reaction layer which consists of cobalt silicide by making 4 field front face react with heat treatment and 
removing an unreacted metal membrane after an appropriate time ' 
[Clam 31] It is the manufacture method of the semiconductor integrated circuit equipment characterized 
by forming the above 1st and the 2nd gate electrode with a polycrystal semiconductor in a claim 27 
making the aforementioned metal layer deposit on the 1st [ the ] and the 2nd gate electrode front face' 
and forming a metal and a semiconductor reaction layer in the above 1st and the 2nd gate electrode 
rp[ oTwu^ ^* the aforementioned metal and semiconductor stratification process, respectively 
IC^laim 32J The manufacture method of the semiconductor integrated circuit equipment characterized bv 
formmg cobalt sihcide m a claim 31 as the metal and a semiconductor reaction layer of the above 1st and 
the 2nd gate, electrode front face. 

(Claim 33] the 2nd well of the 2nd conductivity type which shows a conductivity type with opposite 1st 
well ot the 1st conductivity type and 1st conductivity type of the above which were divided mutiiallv to 
one semiconductor main part characterized by providing the following - having ■- the above ■ the 1st 4te 

fiiw r f TTf ^i^' P^^' and the above - the" 1st 

tiem I 01 the 2nd conductivity type formed inside the 1st well ], and 1st field top .of the above The 1st 

S>M Ta P^^P"^.*^ ^de attachment wall of the aforementioned 1st gate electrode. The 2nd 
1st field. The 1st MISFET of the 2nd conductivity-type channel which consists of the metal and 
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semiconductor reaction layer adjusted by the aforementioned 2nd field princinaJ nlanp hv th. i . 
insulator layer of the above, the above -- with the 2nd gate electrode nrpn»r^ Jf;>, • ? , 

through the insulator layer t^e 2nd well tie above - - wili £e 2^^:^^^^^^^^^^ d fidd 

of the 1st conductivity type, and the 3rd field of flie above, and was prepared iisT^tiipTH jl . f^^ 
side attachment wall of the aforementioned 2nd gate electrodeX 2^ MSPFT ^ fl 

r 2nr'';T'r'r^^".'^?^r^*^^ IstconLS^ity tJpe™ 

the 2nd insulator layer of the above and touches the 3rd field of the ahovf Tn^ Ti,! ?i ^ 

[Claim 35] It is CMS semiconductor integrated circuit equipment which the above 1st and th^ 5>nH 
electrode consist of a polycrystal semiconductor layer in a claim 33 re^eTtivTZdlTht^rf 
deluding the impurity of the 1st conductivity t^e in tie aforem nSned t^^^^^ dero^at t^e 

toZTfi? PM?c?'' ^'^^ T""'^' ^P""^ °f 2nd conductivity ^« 

tr^Z A ^ semiconductor integrated circuit equipment characterized by forming the metal and thp 

SrS;?' 'pT^r '^'^ ^'^^^ ^^^^ ^•^^^^ the 2nd gL elec^de in a 3? 

£^ ctS wh^oll^dtf C^^^ "'I ^ storagexapacitance element, and the 

^"'^^ consistea ot CMlb^ETCs) are a semiconductor device which it is semirnnrliirtnr 

^.^r. .T""* 'n^^"^""* "^'^ ^'"^'^ ^ semiconductor main part^ chigesTZ^^^^ 
electrode of the one aforementioned MISFET consists of polycide layers, and is cWacSrTzed the W 
face of the semiconductor region of Above CMISFET having a silicide layer ^^""^ 
lUaim 39J It is semiconductor integrated circuit equipment which it is semiconductor integrated rirmiit 

[Claim 40] The claim 39 characterized by providing the following. The gate electrode of thp ln«H PMOd „f 

ayer is formed in this polycrystal silicon layer front face, and becomes the sidn^chmLT^ S^^^^ 

et'omenfoT. k''^'"°" ^^'^^'^^ "'^^^"^ - Semiconductor ^^atefct^^^ 

equipment characterized by adjustment formation of the metal sihcide layer being carried out bv thP 
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Srs'^tS^SirSirSF ^^^^ 

(?) V! ZZ^sT^Z^LTA ™d„cto integrated circuit e,>upMen. wUcli a 

P^^ssS i^d a^L'::r(l"^;erf„t'.;','^h '"^S'^ted cir^it e<p,ipn,eat .hich a 

perfor^p. a Prlr(i;Ld aT^al W ^ ^ItLTZcer" ' 

IDetailed Description of the Invention] 

[0001] 

^toptteoneW ''^ .yste^-on-chip „tich ca„.ed Wic 

^ZS^Z:l ■" ^' - "-Itaedia, and info^ato 

as a product tinxe of a 0.25-micron pr«.^rt^e ptdttTs 2 W ^^^^ T^'^Y ^""^^ 

interface by the high voltaee and fhp rnp^r^^^l- k f X ^"^^ operation, and receives an 
becoming in nse ^^'^ ^^^""'^ low battery operation is 
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technology .s McawSSZt^rTwS'ct^^^^^^ 

SlXrr3rorre~di-~?S^ 

msulator layer for fto boundafy of a wraX^a^C LISo! M ^^^^ °'f='"* ' ' '"'^ 

™ae..e.or.,andadrra'^™l°S^S:^^^^^^^ 
[0007] (3) JP, 7-183506,A (weU-known reference 3) 

Offering the transistor of the structure where laver resiqfanfP nf ^-^ ■ i- 

ss-f^s£s%-is:'crrcir^^ 

is, especially the weU known T^eren^^^ 

siHcide formation to a grriec^ode technology on condition- of the titanium 

[0008] (4) JP,7-263682,A (well-known reference 4) 

ixnplantationand\eat.treat^intr2nd^^^^^^^ diffusion layer by the ion 

and the 2nd diffusion layer is formed anH ^v!, ? f i 5 I^®*^ ''^'"^ ^ sidewall as a mask, 
elevatod tomperatu^e S-^rw^eat^J S XS^B^lf 'T, f /^^^^^^^^ ^« 
layer produced with the ion implantationTfS out Ind fol 'T"^- 
near the interface of the front facro^^d^usLTCr t^^^^^^^ ^^^'^ 
parasitism resistance is reduced "^^^sion layer and the base of a sihcide layer is prevented, and 



parasitism resistance is reduced 
[0010] (5) JP.9-82949,A (weU-known reference 5) 



silicide layer, or a S W ^^dTt «f,^f«^^ ^° ^^^^^^^ ^ d^^^- « °»etal 

An offset s crtioSyTMcL^^^^ Sr''7f>,'''?' '^^^^^ ^^^^'^^ ''^^-^ 

« spacer formed in a gate srd^:S;^::f^^^^^ "^^^ °f ^^--el length) of tiie 

[0011] (6) JP,10-12748,A (well-known reference 6) 

acq^4"rthrct0S — ' ^ — ^ -tenal for 

strlctureVwSfnLuc^d L?W^^^^^^ «^-t^e (dual gate 

Salicide stxucture. and its Sahcide sTuct^e irSted '"'"'^"'^ ^'''^^^ ^« 

10012J On the other hand, when including MISFET of two or more LDD (Lightly Doped Drain) structures 
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[0013] (7) JP, 62-283666,A (weU-known reference 7) 

The technology of changing the width of face of the semiconductor region of low hi.h 
concentxataon of tie sidewaU lower part into the weU-lmown referent? by 

side wall ,s indicated. That is, MISFET from which tie offset width of fat frl^Lte eTec^of^^^^^^ 

ss„e= resistant value rf a »ur» field and ft, series resistan e .Ilue o^dtSd ^teted ,t 
[0015] 



m.,nal.e,ectrical.o„e,.e„„,:'™l"^„f ^f/^i p,r^,„r^"l'^,I CSa s'Lptn aid 
ZrSr'L'^'I'r'' ''f " l»tinternal-electocal-^„S^~£^Se 

internal-electncal-power-source voltage of 10V l2Vis eenprafpd thThZJ ? ^nd 

™'ir2lrn^ri'^^^f^"^^ 

^rve by 10-12V hke the latter is called tie high proof press JMs'?heTlo?^^^^ 

Z^imsmZZl ' " ^^'^^ '^""^P^^^^- (pair of pialel SE^lrn 

[S It wf^ n ^, ? P«^t (semiconductor chip), respectively, 

witi thi^^ T! K V^^T gate electrode and a diffusion layer (source drain field) 

this s/stemTcLp'^^^^^^^ improvement in capacity of the device (MISFET) which constitutes 

iStT«r«bt f 2nd intemal-electrical-power-source circuit in system on-chip (high-voltage power 
Z^aA K ^ ^^'^''^ "^^^^ °f a low-concentration field (extention laver) hpW 

praJ&r<a^-ijz^^^^^ 

same chap maintaining a high device performance, the technology wS irc^,rp3e i^ 

.nTi ! • ^ demonstrate the performance of demand ****** according to factors 

such as current concentxation by the reduction in surface resistance. That is, if the porSn w^'h 1^5^^^ 
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lngh-vlltaS«™ J"„Sue "S^^ m which a 

5,f.»,7'"»"l' <Mfe««' P^P^'ft and maimg improvement in lie manXcSjSS^Zff 
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one semiconductor chip. 



[0036] The purpose of the octavus of this invention offers the methnH nf rpaiw^r,^ • j 

[0041] 

^rr.r i 5 i f P'sParei in the side attachment waU of the aforementioMd 1 « 

gate e ectrode, lie 2nd comparatively high coacentpation field which ie adjusted by Te edi of a. S 

gttetss^'-Fr^^^^^^ 

CatTf/S^rmptatrr™a.rtM^^^ 

2nd gate electode and indicates an opposite conductivity type to be Srcinl^lr'^rrfT^ 
aforementioned 2nd semiconductor principal plane Itis on lie^rrt r„w nf^T. k j*^ " 
the Side attachment waU of the afc^mendoLr2nJ Jte etcS,de L ^ 

1 . , ^^^^^ °^etal semiconductor reaction layer are adjusted by the edee of thp 

2nd msulator layer agaui, respectively, and the 2nd and the electrode drawer s^c^n of the A fi eld ^ ! 
[XfT^!!*" ^7 " "^'"^ ^"-^ ^ semiconductor reaction fihn ^'^^ 

ggsr^a^^rjari^Ser^rrsa?-^^^^ 
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rather than the 1st MISFET. 

[0044] (2) The 1st gate electrode which the 2nd means of this invention has the 1st semiconductor and the 
2nd semiconductor which were divided hy the discrete insulating layer, and was prepared through the 
insulator layer on the 1st semiconductor of the above. The 1st field of the 1st high impurity concentration 
which IS adjusted by the aforementioned 1st gate electrode and the aforementioned discrete insulating 
layer and indicates an opposite conductivity type to be the conductivity type of the 1st semiconductor of 
the above. It is on the 1st field of the above,, and the 1st insulator layer alternatively left behind to the 
side attachment wall of the aforementioned 1st gate electrode, and the 1st insulator layer of tiie above 
and tiie aforementioned discrete insulating layer have consistency by the same conductivity type as the 
1st tield of the above And the 2nd field which shows high concentiration as compared with the 1st high 
impurity concentration of the above, and touches the 1st field. The 1st MISFET which consists of the 
metal and semiconductor reaction layer adjusted by the aforementioned 2nd field principal plane by the 
1st insulator layer of the above. The 2nd gate electiode prepared tiirough tiie insulator layer on the 2nd 
semiconductor of the above, and the 3rd field of the 3rd high impurity concenti-ation which is adjusted by 
the aforementioned 2nd gate electirode and the discrete insulating layer, and shows a conductivity type 
with tiie opposite conductivity type of tiie 2nd semiconductor of tiie above. It is on tiie 3rd field of tiie 
above, and the 2nd insulator layer by which selection formation was carried out by ******ing from the 
side attachment wall and tiie aforementioned discrete insulating layer of tiie aforementioned 2nd gate 
electirode, and the 2nd insulator layer of tiie above and tiie aforementioned discrete insulating layer have 
consistency by tiie same conductivity type as tiie 3rd field of tiie above And tiie 4tii field which shows 
high concentration as compared witii tiie 3rd high impurity concenti-ation of tiie above, and touches the 
3rd field It has tiie 2nd MISFET which consists of the metal and semiconductor reaction layer adjusted 
by tiie aforementioned 4tii field principal plane by tiie 2nd insulator layer of tiie above, tiie pattern width 
01 tace of tiie 2nd insulator layer of tiie above fi-om tiie aforementioned 2nd gate electiode edge is larger 
than tiie pattern widtii of face of tiie 1st insulator layer of the above fi-om tiie aforementioned 1st sate 
electiode edge -- it is set up ^ 
[0045] According to tiie means (2) mentioned above, stieteh of tiie depletion layer in tiie 3rd field of tiie 

^""^ ^""^ pressure-proof large MISFET is obtained rather tiiaa tiie 1st 
MlbliJil. Moreover, since the metal and semiconductor reaction layer of the 2nd MISFET separate fi-om 
tiie 3rd field of tiie above, and a discrete insulating layer and is formed, tiie problem of junction leak is 
^ solved. 

[0046] (3) The process to which tiie 3rd means of tiiis invention carries out pattern formation of tiie 2nd 
gate electiode for the Ist.gate electiode to tiie 1st semiconductor principal plane tiirough the 2nd gate 
insulator layer at tiie 2nd semiconductor principal plane tiirough tiie 1st gate insulator layer, respectively 
The process which forms tiie 1st field which intooduces the impurity to which an opposite conductivity' 
type IS indicated to be tiie conductivity type of tiie 1st semiconductor of tiie above into tiie aforementioned 
1st semiconductor prmcipal plane by which a mask is not carried out by tiie aforementioned 1st gate 
electrode, and has tiie 1st high impurity concentiration. The process which forms tiie 3rd field which 
mtioduces tiie impurity to which tiie 2nd opposite conductivity type is indicated to be the 1st conductivity 
tj^e of the 1st semiconductor of tiie above into the aforementioned 2nd semiconductor principal plane by 
which a mask is not carried out by tiie aforementioned 2nd gate electiode, and has the 3rd high impurity 
concenteation. The process which forms an insulator layer in tiie ******(ed) 2nd semiconductor principal 
plane, respectively and the process which leaves tiie 1st insulator layer to the side attachment waU of tiie 
atorementioned 1st gate electiode by performing anisotiopic etehing for the insulator layer on tiie 
aforementioned 1st semiconductor principal plane, The process which leaves tiie 2nd insulator layer to 
tiie side attachment wall of tiie aforementioned 2nd gate electiode by preparing a pattern mask in tiie 
insulator layer on tiie aforementioned 2nd semiconductor principal plane, and carrying out pattern 
etehmg of tiie aforementioned insulator layer witii tiie mask. The impurity in which tiie 2nd conductivity 
type IS shown is intioduced into tiie 1st semiconductor principal plane by which a mask is not carried out 
by the 1st msulator layer of tiie above. The 2nd field which has tiie 2nd high impurity concentiation 
mgher tiian tiie 1st high impurity concentiation of the above is formed. The process which forms tiie 4tii 
held which mtioduces tiie impurity in which tiie 2nd conductivity type is shown into tiie 2nd 
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semiconductor prmcipal plane by which a mask is not carried out by the 2nd insulator layer of the abovp 
and has the 4th high impurity concentration higher than tihe 3rd high impurirconS^tratSn of Te 
above, It consists of the process wMch forms the metal and semiconductor reLon layer adjusted bv 1 
aforementioned 4th field front face by the 2nd insulator layer of the above L X me^^ld Se 
rvTreSr aforementioned 2nd field front face by the 1st .ntSariaye-f S 

wlfT'"^^ ^f"' (3) mentioned above, since the 2nd field, and the metal and semiconductor 

layer of the front face are carried out by the 1st. insulator layer of the above and self-adiusWnt 
2ndTnlTt T r ^ -miconductor layer'of tibe front face Tcarf d ot b^S 

2nd insulator layer, respectively, reduction of mask number of sheets can be aimed at. Therefore a series 
of processmgs of not only reduction of the manufacture cost of the mask itself but the apphcation S the 
wasW /7 pattern formation using the mask, sensitization, development ^d 

can Se todX'^W M ' 'T' ^T" '''' --conductor integrated circuiLquipmTnt 

rtl u / ^ ^^'^"^ ^^^""^'^ P""^^^^^ ^ able to reduce the poor incidence 

eqSpme^' ''''^ '^^^^^^^ semiconductor inte'grated"?"^: 

[0048] (4) The 1st gate electrode prepared through the gate insulator layer which the 4th means of this 
invention has the 1st semiconductor region and the 2nd semiconductor region in a substrate 2S has the 
1st tluckness m the aforementioned 1st semiconductor-region principal plL, The 1st field of Sls^ Mgh 
mpuri y concentration which is adjusted by tiie aforementioned 1st gate electrode id shows a 
conductivity type opposite to the conductivity type of the 1st semiconductor region of the ab^e i^ tie Is? 
of t'r-^'" i"^: ^iTy ^^"^"^^ "^'^^ ^as the 1st sfde-attachmen3 wid4 

sfdP ?tt^\ °n ^'A'^ff^ "^"^^ "^'"^^ f^'^ation was carried out by having^e 

side-attachment-wall width of face on the side attachment wall of tiie aforementioned IsLatr^fectrode 

t" atve'l^dtfiiXlf 'T.'^^' ^'^'^'^^'^ asSflstSd of 

colent^L^ t concentration IS shown as compared with the 1st high impurity 

concentiration of the above, and a part overlaps the 1st field, The 1st MISFET which consists of the 3 

eTe^t^or"'"''"^ 1"'^' aforementioned 2nd field-principal pJe The l^d gate 

electrode prepared m the aforementioned 2nd semiconductor-region principal Jlaiie through the gate 
Se 3rrh "^'^ """" 2nd thickness thicker tiian tiie 1st thickness o? the above, The 3rd field S 
the 3rd high impurity concentration which is adjusted by tiie aforementioned 2nd gate electrode and 
^ows a conductivity type opposite to the conductivity type of the 1st semiconductor rejon of Sovf^ 

o^thP i "".^"^^^^^^^ fi^^d above, and tiie side attachment waS 

of the aforementioned 2nd gate electrode has consistency by the 2nd insulator layer which haslhe ^^1^ 
2nd side-attachment waU width of face by which selection formation warcarr^Tout ita^^^^^^ 
aforementioned 1st side-attachment-wall widtii of face, and the 2nd insulator layefStie abov^ 1 

h? rTlh T ^''i f ^^^^ concentration is sLwn as comTred'^th 

r!/ V. 5 ""f"^'*^ concentiration of tiie above, and it has the 2nd MISFET which consists of the 4^ 
field which overlaps the 3rd field, and die metal and semiconductor reaction layer 2ch wele tmedt 
the aforementioned 4tii field principal plane. 

KrS! ' Tu""^ ^'^i ""^^"^ ^^^^ «f MISFET according to tiie means 

(4) mentioned above and ] - since a metal and a semiconductor reaction layer are formed fn the !t?fieW 
front face which is tiie contact field of 2MISFET respectively and low resistance is formed improvTmelt 
m the speed and low-power-ization can be attained And since tiie 4tii field of tiie 2nd MISFET is adjusted 
aod formed in tiie 2nd insu^^ator layer which has tiie larger 2nd side attachment wall widtii of face tS^ 
he 1st side-attachment-wall width of face, its offset length of tiie 3rd field under tiie 2ndTsltor W 
ep elon wt St d Tfd field under tiie 1st insulator layer. Therefore, stietoh ofX 

SrlrrlSa^L^f^^^^^^ P-sure-proof high MISFET is 

Een.n'Sf f T ^^""^"^y.' ^ « dist^ce from tiie gate electrode edge of tiie direction of 

cnaimel length to a high concentration field edge. 

[0051] (5) The process to which the 5tii means of tiiis invention carries out pattern formation of the 2nd 
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gate electxode for die 1st gate electrode to the 1st semiconductor principal plane through the 2nd ^tp 
msulator layer at the ^d semiconductor principal plane through tie 1st !e.t/ClZ7Xrllltl7y 
The impurity for mdicatmg an opposite conductivity type to be the conductivity ^e of STTst 
semiconductor of tie above is introduced into the aforementioned 1st semiconductor pr^d nW bv 
which a mask is not carried out by the aforementioned 1st gate electrode. The prc^esTwwSms Xe 1st 
field which has the 1st high nnpurily concentration adjusted by the aforementionedTt ga^le^^^^^^^ 
The impun y for mdicatmg the 2nd opposite conductivity type to be the 1st conductiv ty t^e TZ lli 
semiconductor of the above is introduced into the aforementioned 2nd semiconductor pl^ Xe bv 
Xd trwSch TasXt 2nd gate electxode. The process wh'ch forms the 

elect^odP the 3rd lugh mipunty concentration adjusted by the aforementioned 2nd gate 

tip f.t t J ^rr' ''^ ^''."T ^ ""'^^^^"^ ^^y" ^ 2nd semiconductor principal plane in which 
Ir^lnH H ""r?^"^ ^i""' ^ "^'^ aforementioned 1st gate electrode was farmed anTSe 
iter to H The process which leaves the 1st in^ator 

layer to the side attachment wall of the aforementioned 1st gate electrode by performing anisoteoSc 
etohing for tiie msulator ayer on the aforementioned 1st semiconductor principal plan! P^^e a 
Ti^ "^f^^"^' aforementioned 2nd semiconductor priifcip^l'pS Id 

Lttern ^ ' aforementioned insulator layer is carried out so that it may be specifieTon ^e 

Se attaXent^wall StfT?""fTf ''^f ^^^^^^^oned 2nd gate electrode'size father tZ t 
side attachment waE width of face of the msulator layer of ****** The process which leaves the 2nd 

IT ""^u -^^'^"^^^ side-attachment-wall width of face, The impur ty for ^e 111 

conductivity type bemg shown is introduced into the Ist semiconductor princ pal plane by whSi a mask 

than the 1st high impurity concentration of the above, and the 2nd field adjusted by the 1st insulator 

inTnn H t'^r;' 'T'^' '''''''' ^^^^ ^^^'^ ^^^^ -tr°d-e' tJe^p^ity for tt 

2nd conductivity type being shown into the 2nd semiconductor principal plane by which a maS is not 

^hTafd ht^ ' f ?^ ^P-i^y concenSon Sgfer th^ 

the 3rd high impurity concentration of the above, and was adjusted by the 2nd insulator layer of th^ 
above. It consists of the process which forms tie metal and semiconductor reaction layer adjusted bv 

Z:::^e^ZX aforementioned 2nd field front face by tie 1st insulator layeTof Z 

[0052] According to the means (5) mentioned above, width of face of the 2nd field firom the 2nd eate 
electrode edge to the 4ti field edge can be majie larger than the width of face of lie LSd fa,m tie ?S 
gate electrode edge to tie 2nd field edge. Therefore, the 1st MISPET is high speed operatiZand le 
frrt^^'^'r ^^''T*^^ a low proof pressure MISFET to have been comparatively sSe for Z 
low-battery drive is obtamed. On the other hand, the 2nd MISFET is high-speed operatiLTnd the devk^ 
funcuon (property) as a high proof pressure MISFET to have been comparaLrsu^teble f^ tS 
low-battery drive is obtained. Moreover, since the 2nd field, and the metal and semiconducClavefof Se 

rSir , f I f "^^^oo'i'^^tor layer of the front face is carried out by the 2nd insulator layer 
respectively, reduction of mask number of sheets can be aimed at. Therefore, the procercosTof 
fn^^Z.^^"^^' integrated circuit equipment can also be reduced sharply. ^ 
10U53J (6J The 6th means of this invention has the 2nd well of the 2nd conductivity type which shows a 
whi^wr^. °' conductivity type and 1st conductivity typTofthe above 

Tr^nLH fr^"^ "'"^'^^^ ««°»i^°^ductor main part, the above - with the IsfgateTlecSe 

tZ\T/ ^ P^r^P^ Pl^« the insulator layer the 1st well the above - with le 1st fieTd of 

n^ th. 1 ^^'T'^ "^'^^^ ^« layer which is on the 1st field 

2nd In m^o ^r"'"'* '"^^ attachment wall of the aforementioned 1st gate elfctrode The 

SpminnH,!!?: . ^ 5 conductivitytype channel which consists of the metal and 

semiconductor reaction layer adjusted by the aforementioned 2nd field principal plane by SeT^ 
msulator layer of the above, the above - with the 2nd gate electrode prepared in the prLtaTpl^e 
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^ough tixe insulator layer the 2nd well the above - with the 2nd insulator layer which is on the 3rd field 

side attachnient wall of the aforementioned 2nd gate electrode The 4th field of the 1st conductivity type 
whach IS adjusted by the 2nd insulator layer of the above and touches the 3rd field of the above CMS 
semiconductor integrated circuit equipment characterized by having the 2nd MISFET of the 1st 
conductivity-type channel which consists of the metal and semiconductor reaction layer adjusted by the ■ 
aforementioned 4th field principal plane by the 2nd insulator layer of the above 

MISFET (^ecifically p-channel MISFET), and the metal and semiconductor reaction layer which are 
formed tie 2nd field firont face are adjusted by the 1st insulator layer. The 4th field which isTJontoct 
field for the 2nd MISFET (spedfically n channel MISFET), and tHe metal and semiconductor reac^n 
^ri^h r m""^ " ^'^^ ^« 2nd insulator layer. And the 2nd anJ 

reLt^ice ^""^^^^ * ^ semiconductor reaction layer, and are formed into low 

[0055] In the above, the The means for solving a technical problem and operation of a typical this 
mvention were described bnefly Furthermore, the solution means of this invention for atSiiSgX 
S)56r''' ^"^^"'^ ""^^^^^ of implementation of invention described below. 

Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail 

tlttuV ^ ' ""^^^ ^ ^°°^P^^t« diagram for explaining the 

fnn^S operation attaches the same sign, and explanation of the repeat is omitted 
10057J The gestalt 1 of the <gestalt 1 of operation> book operation explains the case where it applies to 
the semiconductor mtegrated circuit equipment which prepared 8 M, bit flash memory, a high-speed 

^ ■ ^'^^ circumference circuit in the same semiconductor chip, for example 
lUUSaj Drawing 1 is semiconductor integrated circuit equipment with which the technical thought of this 
mvention was apphed and shows the cross section of the system-on chip (a system LSI with a built-in 

ci^ctirorS t L'^f 1 'r'f '^'Z^'*' '"^^ °P-^tion circuit (Logic 

cixcuat) of CMS (Complementary Metal Insulator Semiconductor) device composition on the one chip 
And drawing 2 shows briefly an example of the block diagram of this system LSI with a built-in flash 

memory. ^^^a-cj-u. 

S ^.n ^^.K^^o ^r''^ of complementary-type insulated-gate field-effect transistors 

which combmed the 2nd (conductivity-type p) channel MSFET which shows an opposite conductivity 
type to the 1st (conductivxty-type n) channel MSFET and the 1st conductivity type This 
complementary-type insulated-gate field-effect transistor is usually caUed "CMOS" ^ • 

drating ^ ^ ^""^^ "'^"'"'y ^"^^^ explained using 

Vni^of^ T^"^ If} (semiconductor chip 1) with a buUfin flash memory constitutes the control circuit 

?^J7n T T'l"^ T^* ^^"^ ^"^'^ ^2 ^ ^^'^ data of FMAY are made to store ■ 

temporarily, the high-voltage power circuit PC required for writing and elimination, and data writing and 

S^rF^rT n?^r''''^°Sv°''^?^' CMOS device into a basic device among the flash memory 
arrays FMAY, LOGIC, and FMAY as high-speed logical-circuit LOGIC (for example, processor) and 
program memory which perform high-speed logical operation. Above FMAY has the function which 
rF^I^i^pi^rf "^"^ constitute the memory ceU from one transistor like EPROM 

^rasablePROM by electric wr ting and elimination, and bundles up all the memory ceUs further, or 
bundles up the block (memory block) of a memory cell, and is eliminated electrically This FMAY has two 
or more memory block as a unit in which package elimination is possible 

10062J As for this system LSI with a built-in flash memory external power voltage 3.3V are used and the 
pressure is made to lower by the pressure -lowering circuit (for example, voltage limiter: - not shown) 
r.T'Tv. >. ' ^. ^ low-battery 1.8V are generated Moreover, a pressure up is carried 

Z X f T^l "!.^u ^S^-^oltag« Powe-^ circuit PC (not shown), and the internal high voltages 

lu l^v are generated. And the above-mentioned circuit block is constituted by MSFET which has a 
device property according to those use supply voltage. 
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[0063] In addition, MISFET driven by internal voltage 1.8V calls it the 1.8V drive MISFET (l 8 
Jl^?p'S^^^™'^u "^""O^f ' PO^er voltage 3.3V are used as an internal low battery, and say 

J2qS f"""^" ^-^^ ^-^^ ^'""^ ^SFET (3.3 V-driverMISFET). Furthermore 

MISFET driven by the internal high voltages 10-12V like MISFET which constitutes the high-voltaee 
power curcuit PC, for example is called 12V drive MISFET (12 V-driverMISFET) 

[0064] Furthermore, as for MISFET of a low voltage drive, device structure also turns into a relative 
target hke the 1.8V ctive MSFET and the 3.3V drive MISFET minutely for improvement in the speed 
Therefore, for such MISFET gate pressure-proofing is also a low. Hereafter, such MISFET is called low 
proof pressure MISFET Gow proof pressure MIS). 

I2?c£2'' ^"""^ MISFET of a voltage drive high on a relative target like the 12V drive 

AJrcS/f "^^^^ ^^Sh. Hereafter, such MIFET is caUed high proof pressure 

• MlbJt'Jil Uugh proof pressure MIS). 

[0066] The system LSI with a built-in flash memory of this invention which attained improvement in the 
speed, a low power, and low-cost-ization is explained below using drawing 1 . Drawing 1 is the important 
^fSfi^^T^fT ^ ^^^"^ ^ built-in flash memory, and shows the cross-section structure 

ot Mlbl'ET of the low proof-pressure MIS section, the high proof-pressure MIS section, and the memory 

cell sectioD. 

[0067] n which shows an opposite conductivity type to the low proof-pressure MIS section of one p type 
fxr'^/m ^^"^ ^^""^ (p-type-sihcon substrate) 1 principal plane to a substrate in drawing 1 - a well 
W-WeiU " p which shows the same conductivity type to 4a and a substrate -■ a well (P-Well) - selection 
formation of the 5a is carried out Selection formation of the 5b is carried out p wells with 4b n well at the 
high proof-pressure MIS section, and - the memory ceU section (FMAY) -■ embedding •- n •■ a well (N-ISO) 
3 -- minding - p - a weU - selection formation of the 5c is carried out each well - in the front face 
u ^'uTJo^^^^'^'i isolation field (vadum isolation region) 2 for dividing an active region (field in 
which MIS1<ET IS formed) is carried out This vadum isolation region 2 has composition which embedded 
the silicon oxide to the interior of the slot formed in the substrate 1, and flattening of the front face is 
earned out so that it may become the almost same height as the front face of each weU - 

\^ ^°T»]?c™?x™/;?o^f ° P-<=^annel MISFET (PMOSl) is formed in 4a, and n 

chamel MISFET (mOSl) is formed in 5a p well, respectively Each of PMOSl and NMOSl constitutes 
I \ 5^- ^'''^ structure which consists of a low high-impurity-concentration field and 

u f &^'™P^ity coiicentration field was adopted, and those source drain fields have suppressed the 
Short channel effect. And the metal and the semiconductor reaction layers 21s, 21d and 21g for the 
reduction m resistance are formed in each of the source drain field front face of PMOSl'and NMOSl and 
a gate electrode front face. The Salicide structure is taken although these metals and a semiconductor 
reaction layer are described in detail later. 

SiJ^^ proof-pressure MIS section - setting - n - a weU - the "inside of 4b - p-channel MISFET 

fMnfo " ^ xT^.rJi ^® ^^^^ °^ " ° '^^^^ ^^^^'^ (NM0S2) is formed, respectively Each 
of M0S2 and NM0S2 constitutes the 12V drive MISFET The LDD structure where those source drain 
fields also consist of a low high-impurity-concentration field and a high high impurity concentration field 
IS adopted. And the metal and the semiconductor reaction layers 21s and 21d for the reduction in 
resistance are formed in each of the source drain field front face of PMOSl and NMOSl and a eate 
electrode front face. ' 
[0070] Furthermore, in the memory ceU section, two or more memory ceUs are formed in 5c p well Each of 
a memory cell consiste. of the gate electrode which consiste of the floating electrode FG and 
control-electrode CG prepared through the layer insulation fihn on the floating electrode FG and the 
source drain field of LDD structure. And a metal and the semiconductor reaction layers 21s and 21d are 
termed m the front face of a source drain field, and a metal and 2lg of semiconductor reaction layers are 
formed in the control-electrode CG front face. The NOR type flash memory ceU array is constituted by 
tbe^ memory ceUs. In addition, it embeds, and n weU, p wells are separated from a substrate (P-sub) by 
IN-ltiU, and the independent substrate bias is given. 

^TH^r'^'''^! ^ ^ operation, 16d, and a metal and semiconductor reaction layers 21s 

and 21d for 19s (wiring contact field) of high concentration fields of the source drain field of the low proof 
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pressure MIS (PMOSl, NMOSl), and I9d; 16s The edge of the 1st insulator layer (the so-called sidewall 
fihn or sidewall spacer) 15d and 15a formed in each side attachment wall of tibe gate electrodes 9a and 9h 
of anisotropic etching has consistency (align). That is, as shown in drawing 3 , MISFET of the low 
proof-pressure MIS section serves as a pattern conjSguration the wiring contact field (9s, 19d), and whose 
metal and semiconductor reaction layer (21s, 21d) corresponded, and has the device structure where the 
whole wiring contact field principal plane was formed into low resistance. 

[0072] This low proof pressure MIS mainly constitutes a high-speed logical circuit. Therefore, in order to 
realize high-speed operation of the logical circuit, the Sahcide layer is formed in the fi-ont face, and low 
resistance-ization is attained for no less than 21g (wiring) of gate electrodes of the low proof pressure 
MIS. 

[0073] On the other hand, the high proof pressure MIS (PM0S2, NM0S2) has device structure which 
solved the trouble of the offset MIS mentioned above. That is, 17d, and a metal and semiconductor 
reaction layers 21s and 21d are adjusted by the edge of the 2nd insulator layer 15e and 15c formed of the 
mask pattern for 20s (wiriag contact field) of high concentration fields of a source drain field, and 20d; 17s. 
As shown in drawing 3 , this 2nd insulator layer 15e and 15c is formed so that it may have the larger 
pattern width of face W2 than the pattern width of face Wl of the 1st insulator layer of the direction of 
gate -length L, For this reason, when the offset length of the low high-impurityconcentration field in 
NMOSl (low proof pressure MIS) and NM0S2 of the same conductivity-type channel (high proof pressure 
MIS) is contrasted, it has the relation of NMOSl offset length (OFFl) >PMOS offset length (0FF2). 
Therefore, in the high proof pressure MS, since the depletion layer in a low high-impurity-concentration 
field is fully prolonged, the electric field in a drain edge are eased. For this reason, it is hard comiag to 
generate an avalanche phenomenon, and drain pressure -proofing can be raised. Moreover, the metal and 
the semiconductor reaction layers 21s and 21d for the reduction in resistance are adjusted by the 2nd 
insulator layer 15c with the high concentration fields (wiring contact field) 17s and 17d. Therefore, since 
its metal and semiconductor reaction layer are not formed in the low high-impurity-concentration field, 
increase of junction leak is not caused. 

[0074] As for 21g of gate electrodes of this high proof pressure MIS, the Sahcide layer is not formed. The 
reason will be understood fi-om the manufacture method described below. The high proof pressure MIS 
has the very small rate for which it accounts in a system LSI compared with the low proof pressure MIS. 
That is, the high proof pressure MS is applied to a part of power circuit or control circuit for writing and 
elimination. Moreover, compared with the low proof pressure MS, rapidity is not demanded for the high 
proof pressure MS. Therefore, in the high proof pressure MS, there is no need of using a gate electrode 
front face as the Sahcide layer. 

[0075] Next, the manufacture method of the system LSI with a built-in flash memory of the gestalt 1 this 
operation is explaiaed with reference to drawing 4 - drawing 31 . 

[0076] (Isolation field formation process) Drawing 4 shows the stage where the vadum isolation region 2 
was formed in the semiconductor main part (P-sub) 1. Although drawing is omitted, the manufacture 
process until it forms this vadum isolation region 2 is as foUows. 

[0077] The semiconductor main part 1 which consists of a p-type-sihcon (Si) single crystal which has 
resistivity 10 ohm cm is prepared. The pad fihn which becomes the principal plane of this semiconductor 
main part 1 from a silicon oxide with a thickness of about 10-30nm is formed by the oxidizing [ thermally ] - 
method. Then, a silicon nitride with a thickness of about 100-200nm is deposited by the 
chemical' vapor-deposition method (CVD) on the pad film. This pad film is a buffer film for preventing a 
thermal strain remaining on the front face, when the insulator layer (mask for slot formation) which 
consists of a silicon nitride covers to a direct silicon principal plane, and causing a crystal defect. 
[0078] Then, the isolation field section forms the photoresist mask which carried out opening on the 
above-mentioned nitride using the well-known Fort Lee ZOGURAFI technology. And slot 2a ( drawing 4 ) 
with a depth of about 350*400nm is formed in the semiconductor main part 1 by **********ixig the silicon 
nitride fihm, pad fihn, and semiconductor main part of the isolation field section one by one by using this 
photoresist mask as an etching mask. 

[0079] In addition, as for the gas which carries out dry etching of the silicon nitride fihn, CF4+CHF3+Ar 
or CF4-HAr is used. Moreover, as for the gas which carries out dry etching of the semiconductor main part 
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1, HBr+C12+heliuin+02 is used. 

[0080] Subsequently/ after depositing a silicon oxide with a thickness of 400nm in CVD on the principal 
plane of the semiconductor main part 1 which includes the front face of a slot after removing a photoresist 
mask, the isolation field 2 is formed by carrying out flattening of the silicon oxide by the CMP (chemical 
mechanical polishing : Chemical Mechanical Polishing) method so that it may remain only in slot 2a. 
Then, the silicon oxide which performed about IQOO-degree C heat treatment, and was embedded at slot 
2a is densified (eye thermal shrinking). Then, the silicon nitride which remained on the semiconductor 
main part 1 by the wet etching using the heat phosphoric acid is removed. Consequently, the isolation 
field 2 with a depth of 350-400nm embedded on the semiconductor main part 1 is obtained. In addition, 
you may leave a pad film as it is for the pollution control of semiconductor main part 1 front face! 
Moreover, wet etching may remove a pad film and a clean silicon oxide may be -again formed in the 
semiconductor main part 1 front face by thermal oxidation, this sihcon oxide - the following well - it acts 
as a protective coat which mitigates the ion damage by the ion implantation method in a formation 
process 

[0081] (Well formation process) drawing 5 • drawing 7 - setting - each drawing and a well - the impurity 
introduction which used ion implantation technology for formation is shown 

[0082] First, as shown in drawing 5 , in order to separate p wells by which a memory cell array is formed 
in the memory cell section of semiconductor main part 1 principal plane from the p type semiconductor 
main part l,.pad n well (N ISO) 3 is formed. 

[0083] On semiconductor main part 1 principal plane, the memory cell section forms the photoresist 
pattern PR 1 with a thickness of about 5 micrometers by which opening was carried out with phot 
RIZOGURAHII technology. And in order to form pad n well (N-ISO) 3, high-energy ion implantation is 
alternatively performed in the semiconductor main part 1 by using the photoresist pattern PR 1 as a 
mask. Namely the ion implantation of Lynn of n type impurity is carried out to the deep position of the 
semiconductor main part 1 on condition that for example, acceleration energy 2300keV and dose 
Ixl0l3/cm2 by using the photoresist pattern PR 1 (and a part of isolation field 2) as a mask, then, heat 
treatment for enlargement diffusion (annealing) is performed, and the peak of high impurity 
concentration comes to the depth with a depth of 2-3 micrometers from the principal plane of the 
semiconductor main part 1 - as - embedding n - a well 3 is formed 

[0084] subsequently the portion in which PMOSl of the low proof pressure MIS section of the principal 
plane of the semiconductor main part 1 and PM0S2 of the high proof -pressure MIS section are formed as 
shown in drawing 6 after removing the photoresist pattern (mask) PR 1 - respectively - n - the ion 
implantation for forming WeUs (N-Well) 4a and 4b is performed 

[0085] Ion implantation performs Lynn of n type impurity gradually by using the photoresist pattern PR 
2 as a mask on for example, acceleration energy 1300keV, the conditions of dose Ixl0l3/cm2, 
acceleration energy SOOkeV, the conditions of dose 5xlOl2/cm2 and acceleration energy 200keV, and 
three conditions that consist of conditions of dose 5xlOll/cm2. Furthermore, ion implantation is 
performed for 2 boron fluorides CBF2) of p type impurity on condition that for example, acceleration 
energy TOkeV and dose 2xlOl2/cm2. 

[0086] the gradual ion implantation of Lynn -- the well of the depth direction ■- it is for making a 
concentration distribution uniform and avoiding heat treatment for enlargement diffusion 
(elevated-temperature anneahng) On the other hand, BF's2 ion implantation is performed in order to set 
up the threshold voltage of p-channel MISFET. 

[0087] subsequentiy the portion and the memory cell section in which NMOSl of the low proof-pressure 
MIS section of the principal plane of the semiconductor main part 1 and NM0S2 of the high 
proof-pressure MIS section are formed as shown in drawing 7 after removing the photoresist pattern 
(mask) PR 2 " respectively p -- the ion implantation for forming WeUs (P-WelD 5a, 5b, and 5c is 
performed 

[0088] This ion implantation performs the boron of p type impurity gradually by using the photoresist 
pattern PR 3 as a mask on for example, acceleration energy 450key; the conditions of dose Ixl0l3/cm2, 
acceleration energy 200keV; the conditions of dose 3xlOl2/cm2 and acceleration energy 50keV, and 
three conditions of the conditions of dose 1.2xl012/cm2. gradual ion implantation - Above n - a weU - it 
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performs for the same reason as formation 

[0089] n -• a weU and p •- a weU -- heat treatment (weU annealing) of about 950 degrees C after carrying 
out ion implantation for formation - Lynn and boron -■ extending - being spread ■■ a weU •- formation is 
completed 

[0090] (Memory ceU section gate insulator layer formation process) As shown in drawing 8 gate insulator 
layer (tunnel oxide fibn) 6a for a flash memory is made the principal plane of the semiconductor main 

p3Jt 1. 

[0091] for example, the principal plane of the semiconductor main part 1 •• the penetrant remover of HP 
Uluoric acid) system - using - washing -- each ■- a well - thermal oxidation in about 800 degrees C [ after 
making a front face clean ] wet atmosphere •• each ■■ a weU •■ the tunnel oxide film (Si02) 6 with a 
thickness of about lOnm is formed in a front face 

[0092] (Memory ceU section gate electrode formation process) Drawing 9 shows the floating electrode 6b ' 
structure where pattern formation which specifies the gate width direction of a memory ceU was 
performed. This floating electrode CG does not show final floating electrode Batang. 
10093] First, the polycrystal siUcon layer 7 which contains the impurity (for example Lynn) which 
reduces resistance in the whole semiconductor main part 1 principal plane in which tunnel oxide-film 6a 
7nnl./r^ ^ (Chemical Vapor Deposition). It is formed in about 70nm in thickness by the method 
IUU94J Ihen, a sihcon oxide (Si02) is formed in the front face of the polycrystal silicon layer 7 by CVD as a 
layer insulation fibn 8. The thickness of the layer insulation film 8 is 50nm in about about 5 times [ of the 
thickness of a tunnel oxide film ] thickness, and is determined in consideration of a capacify-coupline 
rabo with a tunnel oxide film. Moreover, in order that the layer insulation film 8 may gather the 
improvement m the device property of a flash memory, especially a dielectric constant, an acid nitride' 
(.specifically ONO cascade screen) is applied. 

[0095] lOien, the photoresist pattern PR 4 -- a mask -- carrying out •■ an interlayer fibn 8, the polycrystal ■ 
silicon layer 7, and tunnel oxide-fiJm 6a •- one by one •- etching removal ■■ carrying out -- the high 
proof-pressure MIS section and the low proof-pressure MIS section - each - a well - a front face is 
exposed 

[0096] (High proof-pressure MIS gate insulator layer formation process) Gate oxide-film formation of the 
tugh proof pressure MIS which needs a thick gate oxide fihn precedes with gate oxide-fihn formation of 
the low proof pressure MIS, and is performed. 

[0097] As shown in drawing 10 , gate insulator layer 6b for MISFET in the high proof-pressure MIS 
section is formed on semiconductor main part 1 principal plane. 

[0098] gate insulator layer 6b consists of a silicon oxide, and can be set in the high proof-pressure MS 
section and the low proof-pressure MIS section -■ each -- the itont face of Wells 4a, 4b, 5a and 5b is 
formed by the oxidizing [ thermally ] method Although the thickness of gate insulator layer 6b is about 
l&'lbnm, this thickness is not the thickness of a final gate insulator layer. 

[0099] (Low proof-pressure MIS gate insulator layer formation process) gate insulator layer 6b -■ about 
y5U degrees C and 20mm annealing ■• as shown in drawing 11 the back the bottom, selection removal of 
the gate insulator layer 6b is carried out by using the photoresist pattern PR 5 as a mask using HF 
system etching reagent, and it can set in the low proof-pressure MIS section - each -- the front face Of 
Wells 4a and 5a is exposed 

T^"^^ photoresist pattern PR 5, as shown in drawing 12 , gate insulator layer 6c for 
MlSl-ET of the low proof-pressure MIS section is formed. Gate insulator layer 6c is formed by consisting 
ot the silicon oxide of about 4.5-5nm of thickness, and oxidizing thermally exposed well 4a and 5a front 
lace. Moreover, at the time of gate insulator layer 6c formation, weU 4b of tiie high proof-pressure MIS 
section and 5b front face are reoxidated. and well 4b of the high proof-pressure MIS section and gate 
msulat»r layer 6b on 5b consist of thermal oxidation films (thermal Si02 film) with a thickness of about 
l»nm buUicient gate pressure-proofing is obtained with such a thermal oxidation film. 
lOlOlJ (A memory cell, gate electi-ode formation process of the high proof-pressure MIS& low proof 
pressure MIS) As shown in drawing 13 , the conductor layer 9 for a gate electrode is deposited on the 
wnole prmcipal plane of the semiconductor main part 1 with which the gate oxide film was formed A 
conductor layer 9 consists of polycrystal silicon, and is formed of CVD. The thickness of a conductor layer 
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9 is about 25Qiiin. Then, in order to protect a conductor layer 9 from an etching damage, the cap layer 100 
which consists of CVD-Si02 is formed in conductor-layer 9 front face. The thickness of a cap layer is about 
50nm. 

[0102] Then, as shown in drawing 14 , the cap layer 100 of the low proof -pressure MIS section and the 
high proof pressure MS section is removed by using the photoresist pattern PR 6 as a mask. 
[0103] Then, after removing the photoresist pattern (mask) PR 5 shown in drawing 15 , a cap layer with a 
thickness of 50nm which consists of CVD-Si02 is made to deposit on the whole semiconductor main part 1 
principal plane (the low proof-pressure MIS section, the high proof-pressure MIS section, and memory 
cell section) again, as shown in drawing 16 . Consequently the thickness of cap layer 100a on the 
conductor layer 9 of the low proof-pressure MS section and the high proof-pressure MS section is set to 
50nm, and the thickness of cap layer 100b on the conductor layer 9 of the memory ceU section is set to 
lOOnm. The reason for having changed the thickness of a cap layer is explained in detail at the process 
which carries out pattern processing of the gate electrode described below. 

[0104] Then, pattern processing of the gate electrode of a memory cell, the high proof pressure MS, and 
the low proof pressure MS is carried out by carrying out selection removal of the conductor layer 9. 
[0105] As shown in drawing 16 , selection removal of the cap layers 100a and 100b is first carried out by 
using the photoresist pattern PR 7 as a mask, 

[0106] Then, after removing the photoresist pattern (mask) PR 7, as shown in drawing 17 , selective 
etching (dry etching) of the polycrystal silicon layer 9 is carried out by using the cap layers 100a and 100b 
as a mask using chlorine -based gas, and pattern formation of the control gate electrode 9e of a memory 
cell is carried out for gate electrode 9a of the low proof pressure MS and the high proof pressure MS, 
9b;9c, and 9d. At the time of this etching, the cap layers 100a and 100b also **********. drawing 17, 
although the almost same thickness shows each thickness of the cap layers 100a and 100b, the thickness 
of cap layer 100a in this time is about 20nm, and the thickness of cap layer 100b is about 70nm. 
[0107] The reason for having used the cap layer as the mask of gate electrode pattern processing is as 
follows. If gate electrode pattern processing which used chlorine-based gas for the mask for the 
photoresist is performed, a resultant will be gradually put on the side attachment wall of a photoresist at 
the time of the processing. This resultant will become a mask and pattern processing of the pattern width 
efface of a gate electrode will be carried out at the shape of a taper to which the lower part became large 
compared with the upper part. For this reason, MISFET of the target channel length is not obtained. That 
is, the problem from which gate detailed pattern processing becomes difficult arose. For this problem 
solving, the photoresist pattern (mask) PR 7 is removed and processing of a gate electrode pattern is 
performed by using the cap layers 100a and 100b as a mask. 

[0108] Then, as shown in drawing 18 , pattern processing of the floating electrode 7 is performed in the 
memory cell section by using as a mask the photoresist pattern PR 8 which has opening. 
[0109] First, etching removal of the layer insulation fihn 8 of the memory ceU section is carried out. At 
this time, the thickness to which it **********ed and to which cap layer 100b was also left behind is set to 
20nm. Therefore, it becomes the thickness the same as that of cap layer 100a covered with the mask PR 8, 
or ahnost same. For this reason, etching of the cap layers 100a and 100b becomes easy so that it may 
state later. The reason for having made thickness of cap layer 100b larger than the thickness of cap layer 
100a is for arranging the thickness of the cap layers 100a and 100b in this stage. 

[Olio] Then, selective etching is performed for the floating electrode 7 so that it may be specified to 
control gate electrode 9e, Consequentiy, as shown in drawing 18 , in the direction of gate length, the 
pattern of the floating electrode 7 which was in agreement with control gate electrode 9e is formed. 
[0111] (The LDD section formation process of NMOS) After removing the photoresist pattern (mask) PR 8, 
as shown in drawing 19 , the semiconductor region (lOs of die LDD sections, lOd; lis, lid; 12d, 12s) of 
low high impurity concentration is formed in the NMOS formation field of the low proof-pressure MS 
section and the high proof-pressure MS section, and the memory cell section. 

[0112] First; the photoresist pattern (mask) PR 9 which has opening in the NMOS formation field of the 
low proof-pressure MS section and the high proof-pressure MS section and the memory ceU section is 
formed on the semiconductor main part 1. 

[0113] then, arsenic (As) is prescribed by gate electrode 9b as an n type impurity -• as - p •- a well it is 
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prescribed in 5a by 9d of gate electrodes - as - p -- a weU -- it is prescribed by gate electrode 9e in 5b -- as 
■ p •- a well •• It mtroduces by ion implantation in 5c, respectively Ion implantation is performed on 
acceleration energy 20keV and about two dose 1x1014 atoms/cm conditions 

10114] (The LDD section formation process of PMOS) After removing the photoresist pattern (mask) PR 9 
as shown in drawing 20 . the semiconductor region (l3s of the LDD sections, 13d; 14s, 14d) of low hish 
mipuri^ concentiration is formed in the PMOS formation field of the low proof-pressure MIS section and 
the high proof-pressure MIS section. c^-uiuuouu 

Si^^f^jf" photoresist pattern (mask) PR 9 which has opening is formed in the PMOS formation 
held of the low proof-pressure MIS section and the high proof-pressure MS section. And it introduces by 
ion implantation m 4b n wells, respectively so that it may be prescribed by gate electa-ode 9c in 4a n wells 
tiiat It considers as n type impurity and boron (B) is prescribed by gate electi-ode 9a This ion 
implantation is performed on the acceleration energy 10 - 20key and about two cm [ dose 1x1014 atoms / 
cm j conditions. And boron is inti-oduced also into each of tiie gate electirodes 9a and 9c by tiie ion 
implantation at this time. j luu 

[0116] Then, enlargement diffusion of the impurity by anneahng processing is performed, and the 
former ""^^"^ impurity concenti-ation of NMOS and each PMOS (LDD section) is 

[0117] ansulator layer formation process) After removing the photoresist pattern (mask) PR 10 as shown 
m drawing 21 . the insulator layer 15 used as the mask for specifying 'the hi^ 
ShTr™ "''S'^"^''" each MISFET is formed on the low proof-pressure MS section in 

which the LDD. section was formed, the high proof-pressure MS section, and a memory cell section 
principal plane. An msulator layer 15 consists of the silicon niti^de film formed of plasma treatinent This 
insulator layer 15 may not be restiricted to a sificon nitride fihn, and may be CVDSi02 film And the 
thickness is about lOOnm. 

[0118] (NMOS high concentration field formation process) As shown in drawing 22 , selection removal of 
the sihcon niti-ide film 15 is carried out for the photoresist pattern PR 11 by anisotropic etcW 
processing as a mask (henceforth the 1st mask). upit ercning 

[0119] In the NMOS formation field of the low proof-pressure MS section, the opening edge is located on 
the isolation field 2, ^d opening of tiie 1st mask PR 11 consists of opening patterns will the de^ee of 

^f"^' ^ ^'^^ ^« proof-pressure MS section, inTder 

to obt^ the high proof pressure MS of tiie offset stiructiire shown in drawing 3 (NM0S2) tiie onenins 

FnSnf ""^'^ ^^^^^"^^ 2 and 9d edge of gaS electiodes ^ ^ 

mzo\ Anisotropic etching is performed to a silicon nitride film 15 using tiiis 1st mask PR 11 
Consequentiy gat* electrode. 9b and 9e upper part are removed, and tiie sidewaU fihns 15a and 15b (tiie 
1st insu ator layer) remain in. tiie side att:achment waU of tiie gate electi-odes 9b and 9e On tiie otiier 
, i ^^^l^^ti^e^etchmg of tiie sihcon nitride fihn 15is carried out to tiie side attachment wall of 9d of gate 
electiodes with tiie 1st mask PR 11, and pattern formation of the sihcon nitride-film 15c (the i1 
insulator layer) IS carried out 

[0121] tien it is prescribed by tiiese silicon nitride fihns . 15a and 15b (tiie 1st insulator layer) and 
sihcon-nitiide-fihn 15c (tiie 2nd insulator layer) as shown in drawing 23 -■ as - p -■ n type impSty (S) 
lor example, an arsenic, is intiroduced by ion implantation in WeUs 5a and 5b and 5c, respectively This ion 
unplantation is performed on condition tiiat acceleration energy 60keV, and dose 3x1015 atoms / cm2 
And an impurity is introduced also into each of tiie gate electiodes 9b and 9e by tiiis.ion implantation' 
1 nat IS, the n gate (n conductivity-type gate electrode) NMOS is obtained. 

10122] (PMOS high concentration field formation process) After removing tiie 1st mask PR 11 as shown 
in drawing 24, selection removal of tiie silicon nitride fihn 15 is carried out for tiie photoresist pati:em PR 

by anisotropic etching processing as a mask (henceforth the 2nd mask) 
10123] In tiie PMOS formation field of tiie low proof-pressure MS section, tiie opening edge is located on 

IVI n"i''l'' T"^^ l^Ao""^ 12 '^^^^^^^ «^ paLms wil tiie deie of 

margm. On tiie otiier hand, m tiie PMOS formation field of tiie high proof-pressure MS section in order 

O^nTo^ f ?e high proof pressure MS of tiie offset structiire shown in dtrawing 3 

UMM0S2), tiie opening edge of tiie 2nd mask PR 12 is offset fi-om tiie isolation field 2 and tiie gate 
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electrode 9a edge.. 

[0124] By performing anisotropic etching to a silicon nitride film 15 using the 2nd mask PR 12, the gate 
electrode 9a upper part is removed, and 15d (the 3rd insulator layer) of sidewaU films remains in the side 
attachment wall of the gate electrode 9a. On the other hand, selective etching of the silicon nitride film 15 
is carried out to the side attachment wall of gate electrode 9c witt the 2nd mask PR 11 (mask pattern) 
and pattern formation of the silicon-nitride-fiim 15e (the 4th insulator layer) is carried out. 
[0125] then, it is prescribed by 15d (the. 3rd insulator layer) of this silicon nitride film, and 
silicon-nitride-film 15e (the 4th insulator layer) as shown in drawing 25 - as -■ n -- p type impurity (B), for 
example, boron, is introduced by ion implantation in well 4a and 4b, respectively This ion implantation is 
performed on condition that for example, acceleration energy lOkeV and dose 3xlOl5/cm2. And an 
impurity is introduced also into gate electrode 9a by this ion implantation. That is, the p gate (p 
conductivity- type gate electrode) PMOS is obtained. 

[0126] (Silicide stratification process) As shown in drawing 26 , a metal and the semiconductor reaction 
layers 21s, 2ld, and 21g are formed. 

[0127] Then, the metal (refractory metal) suitable for SHIRISAIDESHON for the reduction in resistance 
IS deposited on semiconductor main part 1 principal plane. Cobalt (Co) is used as this metal and it 
deposits about 7-lOnm in thickness by sputtering. Titanium (TO is chosen in addition to cobalt. However, 
according to an artificer's etc. examination, it became clear that cobalt fits detailed-ization with low 
resistance-ization compared with titanium. That is, in the case of cobalt, it is because there are few 
thin-hne effects compared with titanium.. Conversely, resistance will be strong and this thin-line efiect 
will mean a bird clapper, if a gate processing size or a wiring processing size is made small. 
[0128] After depositing cobalt, 500 degrees C and annealing processing for about 1 minute are performed 
m nitirogen gas-atinosphere mind. As for a gate electrode (a [ 9 ],b [ 9 ], 9e) fi-ont face and each fi-ont face of 
a high concentration field (l9s, 19d; 16s of 16 d, 20s, 20d : 17s, 17d; 18s, 18d), SHIRISAIDESHON is 
made by this processing. And after etching removes the unreacted cobalt on a silicon nitride 15 and the 
isolation field 2, 700 degrees C and annealing processing for about 1 minute are again performed in 
nitrogen-gas-atmosphere mind. Consequentiy the metal and semiconductor reaction layer which consists 
of cobalt silicide (CoSi2) are formed. Self-adjustment formation of the cobalt sHicide layers 21s, 21d, and 
2lg IS carried out only on the semiconductor (gate electrode and high concenteation field) front face to 
expose. That is, the Salicide layer (cobalt siUcide layers 21s, 21d, and 21g) is formed in the high 
concentration field adjusted by the low proof-pressure MIS section by Sidewalls (the 1st, the 3rd insulator 
layer) 15a and 15d. Moreover, the Salicide layer (cobalt silicide layers 21s, 21d, and 21g) is formed in the 
high concentration field adjusted by the high proof-pressure MIS section by the insulator layers (the 2nd 
the 4th insulator layer) 15c and 15e of mask pattern formation. That is, the Salicide layer is formed in the 
whole high concentration field (wiring contact field) fi-ont face, without being formed in a low 
concentration field (LDD section). 

[0129] In addition, it sets to drawing 26 and is n well 4a. On the isolation field 2 located in the boundary 
section with 5a p weUs, silicon-nitride film 15x exist as the etching remainder. This sets the 1st mask and 
2nd mask of each other, makes a gap cause, and as always remained in the silicon-nitride-film 15x by 
width of face of about 0.5 micrometers on the field, it arranges 2 times of resist boundaries sufficiently in 
piles, the contact as it is shown in drawing 27 which is for protecting (contact formation process) that the 
siHcon-nitride film 15x of the boundary section become narrow line like, and separate by this means 
after forming the layer insulation film 22 ■- Hole TH is formed 

[0130] First, the siHcon oxide fihn 22 is deposited in CVD as a layer insulation fihn on the semiconductor 
mam part 1 principal plane which SHIRISAIDESHON completed, and, subsequentiy flattening of the 
front face of this siUcon-oxide film 22 is carried out using the CMP method. The thickness of the 
silicon-oxide film 22 is suitably set up in consideration of flattening by the CMP method. 
[0131] then, the contact which exposes the Salicide layer (cobalt silicide layerss [ 21 ] and 21d) front face 
formed in the high concentration field firont face - Hole TH is formed this contact - formation of Hole TH 
is performed by the method of the common knowledge technology which used the photoresist pattern as 
the mask 

[0132] (The Ist-layer wiring formation process) As shown in drawing 28 , pattern formation of the 
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Ist-layer wiring Ml is carried out. 

[0133] first contact - a plug Pi is formed so that Hole TH may be embedded This plug Pi consists of a 
tungsten plug, and is formed in following sequence. . 
[0134] As a reaction Prevention film for preventing the reaction of a tungsten and a ground Salicide layer 
a titanium nitride (TiN) is thinly deposited by sputtering, then, this titanium -nitride fihn top -- a 
tungsten (W) - contact -- it deposits so that a hole may be embedded W - contact -- in order to embed 
Swt?7-^iL**/f of W, a contact aperture is needed 1/2 or more then, the method 

(etchback) of -----ing the whole tungsten (W) and whole titanium nitride (TiN) which were 
- deposited -a plug PI -contact -a hole "it leaves only inside 

[0135] Next, a metal layer is deposited by the spatter and pattern formation is carried out as the Ist-laver 
wiring with the phot RIZOGURAFI technology of the common knowledge which used Se phot^reTsJ 
pattern as the mask. The Istylayer wiring consists of TiN/Ti/AlCu/Ti (the best layer / upper layer / the 

^""T ' ^7^^ ^T'\- '^^ ^^^""^^^ ^ adhesive property with 

bi02 film aayer insulation film), and contact resistance with W plug in order of a lower shell (thickness : 
Ktam;, It consists of the laminating wiring which formed in order TiN (thickness : 75nm) as Ti 
(thickness : iOnm) and the antireflectibn fihn for making good the adhesive property between 
aluminum-0.5% Cu (thickness : 500mn) and AlCu which made aluminum main wiring materials and TiN 
by the spatter. An antireflection film (TiN) is a fihn for preventing that a photoresist is superfluously 
Si /rj?' reflected hght firom a metal layer at the time of exposure of a photoresist 
101361 (The 2nd-layer wiring formation process) As shown in drawing 29 , pattern formation of the 

23 is cLrieTout ^ ^^""^ « P^^? P2 on the layer insulation film 
[0137] First, Uke formation of the layer insulation fihn 22 shown in drawing 27 , the silicon-oxide fihn 23 
IS deposited m CVD, and, subsequentiy flattening of the fi:ont face of this siUcon-oxide fihn 23 is carried 
out using the CMP method. r" 

[0138] lien, contact of the sihcon-oxide film 23 - pattern formation of tiie 2nd-layer wiring M2 is carried 
out by tiie same material as the wiring formation process of the 1st layer which formed the hole and was 
siiown in drawing 28 , and formation sequence 

[0139] (The 3rd-layer wiring formation process) As shown in drawing 30 , pattern formation of the 

24 is cSriTd^out *° 2nd-layer, wiring M2 through a plug P3 on the layer insulation fihn 

T^J ^I'iT' ""^^^ °^ ^^'^^ ""'^""^^^ 2nd-layer wiring formation process. 

101411 (The 4th-layer wirmg formation process) As shown in drawing 31 , patt^ern formation of the 
4tii-layer mrmg M4 connected to the 3rd-layer wiring M2 through a plug P4 on the layer insulation fihn 
IS carried out. 

[0142] Witii the gestalt of tiiis operation, the 4tii-layer wiring M4 becomes the best layer. However wiring 
M4 IS formed of the same sequence as tiie 2nd-layer wiring formation process. 

10143J (PASSHI ** ISHON film formation process) As shown in drawmg 31 , tiie passivation fihns 26 and 
^7 are formed so tiiat a part of wiring M4 (bondmg pad section) may be exposed 

[0144] The lower layer PASSHI ** ISHON fihn 26 consists of an inorganic insulator layer which consists 
ot tiie laminating of a sihcon nitride (TiN)/sihcon oxide (Si02). Namely, PASSHI ** ISHON fihn 26 The 
tefarapod ethyl ortiiochromatic sificate (Tetira-Ethyl Ortho-Sihcate) fihn (tiiickness : SOOnm) which used 
tiie ethyl sihcate as tiie raw material, and tiie sihcon nito-ide fihn (tiiickness : 1.3 urn (micron meter)) 
consist ot cascade screens formed one by one by the plasma method 

[0U5] The PASSHIPESHON fihn 27 consists of a polyimide system resin film, and is formed as a buffer 
nim to an epoxy system closure resin object. Opening prepared in tiie PASSHIPESHON fihns 26 and 27 
exposes tiie bonding pad section of tiie 4tii-layer wiring M4. and the exposure front face consists of tiie 
main wiring (AlCu) for the unprovement in bonder BIIRITI. 

[0146] The process to tiie passivation membrane formation process mentioned above is caUed last process 
process, and a semiconductor main part is performed m tiie state of a disk fike semiconductor wafer After " 
an appropriate time, tiie following processes are performed as a back process process 
101471 A semiconductor wafer constitiites two or more IC peUets. Therefore, in order to divide a 
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semiconductor wafer into IC peUet, the rear face grinding of the semiconductor wafer is first carried out 
to the thickness suitable for IC peUet. And it divides into IC pellet by carrying out the dicing of the 
semiconductor wafer. Then, IC peUet is combined with a weU known leadfirame (bonding). Then electrical 
installation of the external lead of a leadframe and the bonding pad (bonding pad section whiJh conS 
of the above-mentioned wiring M4) prepared in the principal plane of IC peUet is carried out with a wire 
A vsmre consists of aluminum wire or Au wire. Then, a part of IC peUet, wire, and leadframe are closed 
with an epoxy system resin. And the plastic molded-type semiconductor integrated circuit equipment 
which constitutes a system LSI with a built-in flash memory as shown in drawing 54 is completed bv 
cutting the outer frame of a leadframe. The plastic-molded-type semiconductor device shown in drawing 
54 is called a surface mounting type package. As for this surface mouoting type package, the wire 101 ii 
electrically coniiected m the center between the bonding pads and inner leads 103 by which the IC pellet 
100 was formed m the IC peUet 100 which is arranged and constitutes a system LSI. And the IC pellet 
100, the wire 101, and the inner lead 103 are closed with the resin-seal object 104. The lead 102 derived 
from the neighborhood of the resin-seal object 104 is called an outer lead, and constitutes gal wine 
d£^!^^" ^^"^^^ ^^^^ ^^"^""^^ ^i'l^s of resin-seal objecte for the perspective 

[0148] According to the gestalt 1 of this operation, since the sihcide layer is formed in which whole high 
concentration field front face of the low proof pressure MIS and the high proof piressure MIS.-izing of £e 
whole front face of tite high concentration field can be carried out [ low ****]. For this reason, the system 
Lbl wito a built-in flash memory which was able to attain improvement in the speed is obtained 
101491 Since which high concentration field and silicide layer of MISFET are adjusted and formed when 
obtaining MISFET from which a device property differs mutually on one semiconductor main part like 
tne gestalt 1 ol this operation U.e., when obtaining the low proof pressure MIS (FMOSl, NM0S2) and the 
high proof pressure MIS (PM0S2, NM0S2)), mask number of sheets can be reduced and a iow cS^^d 
toe system LSI with a built-in flash memory of the high yield are obtained 

10150] According to the gestalt 1 of this operation, since the high concenb-ation field and silicide layer of 
the high proof pressure MS are adjusted and formed, the Salicide layer is not formed in the LDD section 
jottset section). For this reason, it does not need to be anxious about the defect of tiie current of junction 
leak or the LDD section front face, and the system LSI containing MISFET suitable for high-speed logic 
with a built-in flash memory is obtained. . ^ ^ "^s^^ 

^^l^i^nJ'^f ? ^''l^,^.?^' operation, the DIARU gate structure CMIS which consiste of the p 
gate PMOS and the n gate NMOS obtains -- having - detailed-izing - and the highly efficient system LSI 
witn a built-m flash memory which suppressed the short channel effect is obtained 
10152 According to the gestalt 1 of this operation, since the CMP method is adopted as 
multilayer-interconnection formation, a detailed multilayer interconnection can be reahzed and the 
system Lbl with a built-m flash memory integrated highly is obtained. 

10153] According to the gestalt 1 of this operation, tiie gate insulation thickness of the low proof pressure 
MIS IS about 4.5-5nm, itis about 18nm of gate insulation thickness of tie high proof pressure MS, and 
he low proof pressure MIS of "(high proof-pressure MIS section gate insulator layer formation process )", 
then Uow proof-pressure MS section gate insulator layer formation process)" are carried out in order 
and corresponding to requirement specification is obtained easily, and, as for the formation sequence a 
highly efficient system LSI with a built-in flash memory is obtained 

[0154] SHIRISAIDESHON [ the gate electirode top ] since the resist mask covers the gate electi-ode top of 
the high proof pressure MS with the gestalt 1 of this operation in case a high concentration field is 
?5v tivrmf/FT?'" "^^'^^ high speed logic (for example, logical circuit which consisted of 
rmI.T7u reanued of operation of the high proof pressure MS, it is satisfactory. 

101551 1 he vadum separation (Shallow Groove Isolation) technology in which the isolation field of the 
gestalt 1 01 this ^eration was suitable for high integration is adopted. Since the BAZU beak (Bird's beak) 
formed. with.LOCOS (Local Oxidation of Silicon) technology does not exist, especially vadum separation 
technolo^ can reduce the occupancy area of an isolation field. For this reason, high integration of a 
system Lbl can be attained. . ■ " . 

[0156] The gestalt of the operation which reduced the gate delay of the <gestalt 2 of operation> quantity 
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proof pressiure MS is described below 

bigh concentration field formation process)" in the epqtj,lf i nf J appuea Dy WMUb 

Using this mask PRllm it **********TJtL^fi.^ ?^ / above-mentioned implementation. 

impIementationforl6sofMghconcentrationfields,andl6s;i7s above-mentioned 
10158J It continues. As shown in drawing 33 , mask PRl2m of the ^estalt nf thio n«o,.oK„ i, 

thP 1 (id nf tho ;„o I * r s alternatively and, as for an insulator layer 15 

tne 15d ot the 3rd msulator layer and insulator layer 15of ** 4th e are formed After thi^ -^IrH f ttl l a 

4th insulator layer 15d and 15e are formed. 20d is formed by the sameTetJi^as t^g^^^^^^ 
fn, Tr*'°''''*r^^'"^'^*^^°° ""^^^ concentration fields, and 19s! 20s ^ " 

Sm'en^ e7?^^^^^^^^^ P--)" - the gestalt 1 of the 

X^^^^:^^. ^ ~ of PM0S2 and NM0S2 

^^llL^'lT^f- ^ f te<=l^ology effective in reaUzation of the system 

10162J As for the system LSI with a built-in flash memory shown in <eestalt of nn*>r«tin„^ a • o 

SmXTeirn^." "^^"'^^^^^ LOGirJo^exr^^f a'ss^ir^^^^^^ 

{LPW. The gestalt of this operation is related with the KYASHU memory cell KYAqfTTT To™ ' 
constituted by the SRAM cell as an internal memory cell KYASHU memory is 



[0164] The concrete layout plan of a SRAM cell is shown in drawing 36 In this dra win,, th. ..v 
ifnf m "^^'t' 'l^^ -PPerpart by tiie isolation fxe^dTfs a^rigS fot ^^^^^^^^ 
h^e WL prolonged m the direction of X which crosses both this active regiL is ai£ge7 and 
and Qt2 are constituted. The gate electrode nine bl is prolonged in the Section o?!^;,^), 

[0165] The. vertical reversal U [ which was caudad divided by the isolatinn f^aU 9 1 

cell is arranged for right .nd left. I, .s p^tonged a.d ll^d S'S d"Sio] 7^ S^IX"^? 

connected U> the semiconductor region L2 of PMOSQpr 1 

J !f "^^^^""^ pressures iNMUt> L Mlb and J 1 shown m drawing 1 Moreover thp ahnvp PMnQn^^i 
L^^LTnrdrl'S^l^ ^^^^^^ ~ li^eL low%To;7pSitT^^^^^^^ 

[0168] Axial-symmetry arrangement of the memory ceU which adjoins each other mutually is carried out 
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Sd^S?! UneT"^""^ composition into one unit a center [ Xl-Xl line, X2-X2 line, YlTl line 

[0172] Mask P-mask ia uaed for the LDD section formation of PMOS exXnfd th« . 
rS:Sr' '-P'e-fn.aUon, and .aak N-mask .a used for !.^.^^St.lSZ^^^,Zol 
[0173] drawing 36 -■ setting -- contact -■ a hole -■ in BLl-CONT BL2-C0NT Vrr- rOMT .r.A v n^x^ 

S5jftTdS---/a-:s-^^^^^^^ 

installation is carried out to a semiconductor region (the soSce or Lain fieS thro.. h ^h ^ 

"ir^rr^e^^STncn^"^-'-^^^^^^^ 

™itoL*?hr' T''^ "^"f ""-^^' "t a« 2"<'-layer mring of a couple ■■ having ■■ respectivelv ■■ 

=na=:SXS:a^?Sr— ^^^^^^ e,ec.riea, .ins^a.on of £ 

whTl ^' 1''""'' ? '^^^^^ ' ^ ^^^^'^^^ stride film remains like silicon-nitride -fihn 15X 

SHTRTRATnPQwnxT • o f reason, trie gate electrode nine al and a oart of 

^M0SQnd2and3rl:^d™S^^^^ °- ^ wh^h connects 

^ SI i^C'Ll? w','!!'"'' '""'^i "'""""^ •» '««^'^« < of operation> drawing 37 and 

pSoTaimtsOn^^^ "/^'^^ "^^^ - semiconducrm^ p^l 

ri^myohina^ and mUbQpr2 which are shown in drawing 37 corresnonH tn PMn^^ ar,^ \nv/rnci ^ t' 

SflRiq A^?^?c„nM i I '^"f^ ''"^^ "'^^ '"'^ ^ Therefore, it will t^^S 
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gje whole 9b2 front face, low resistance-ization of these gates electrode can be attained 
10181J In addition smce the oxide film of an isolation field is deleted by etching of a silicon nitride fihn 15 
as the portion to which a gate electrode does not exist in the boundary section 46 is shown in drawing 38 ' 
2g of dots IS formed. However 2g of tiiis slot is a layer insulation fihn (for example, since it is embedded 
with the layer msulation fihn 22 in the gestalt 1 of operation, there are not the property of MISFET and 
influence on wiring formation.). Therefore, according to the gestalt 4 of this operation, the KYASHU 
memory ceU which can respond high-speed operation can be realized, and a highly efficient system LSI 
with a built m flash memory is obtained. 

[0182] The gestalt 5 of the <gestalt 5 of operation> book operation explains the case where it apphes to 
Sih !:nr/. f integrated circuit equipment which prepared DRAM, the logic operation circuit 
Chigh-speed logical cnrcuit) m which high-speed operation is possible, and its circumference circuit in the 
same semiconductor chip. 

[0183] Drawing 39 shows briefly an example of the block diagram of the system-on chip (a system LSI 
with a buUt-m DRAM is called hereafter.) by which DRAM, the logic operation circuit (high-speeTlogi^ 
c^uit) m which high-speed operation is possible, and its circumference circuit were carried on the one 

[0184] The system LSI (semiconductor chip l) with a built-in DRAM consists of a DRAM section which 
consists of tiie DRAM memory array DMAY, a sense amphfier SA, and a control circuit CONT the 
high-speed logical-circuit section LOGIC tfor example, Processor CPU and ASIC:Apphcation Specific 
Integration) which performs^high-speed logical operation, and ON appearance control-section I/O of a 
bufi-er fimction by making a CMOS device into a basic device. I'vj oi a . 

[0185] The high-speed logical-circuit section LOGIC builds in the cache memory (KYASHU SRAM) for 
M T'^'S 1-8V drives CMOS. ON appearance control-section I/O consists of 3.3V drives CMOS 
10186J Next with reference to drawing 40 • drawing 53 , the formation method of a system LSI with a 
built-m DRAM is explained. wn^ a 

[0187] (Gate electrode formation process) Drawing 40 is the cross section showing the manufactiire 
process of a system LSI with a built-in DRAM in which tiie gate electro.de was formed in tiie DRAM cell 
!Sh °r f ,/ f /fi!-^'^ semiconductor main part 1 principal plane, respectively tiie 

weU in the gestalt 5 of this operation - since it was tiie same as tiiat of tiie gestalt 1 of tiie aforementioned 
unplementation, tiie fundamental process to a formation process was omitt:ed tiiat is, it is shown in 

Z^rT"^ 7^" c" ^ "^^^ " fo^n^ation sequence, tiie gestalt 1 of tiie aforementioned 

implementation is referred to 

Sn!f!^ J^^i ^""l^fT ^IT^'^lfj^^ electirode 9a of tiie high-speed logic section shown in drawing 40 
fni «fl ? expired below witii reference to tiiis drawing 

101891 First, a silicon oxide (thickness : 4.5nm) is formed in tiie whole semiconductor main part 1 
principal plane by thermal oxidation as a gate insulator layer for CMOS of the high speed logic section 
Next, 1st polycrystal silicon layer 9a is deposited by CVD on a silicon oxide. Next, tiie DRAM ceU section 
carries out etehing removal of tiie 1st polycrystal silicon layer 9a witii phot RIZOGURAFI technology and 
patterning of tiie high-speed logic section is carried out so tiiat it may leave tiie whole principal plane 

e^o^d ?wel '''''^^ °^ ^^'^^ is 

[0190] then, P of tiie DRAM cell section - a well - a silicon oxide (tiiickness : lOnm or less, preferably 
8nm; IS formed in 5a firont face as a gate insulator layer by thermal oxidation At this time, the polycrystal 
sihcon layer 9a front face of tiie high speed logic section also oxidizes, and tiie silicon oxide as a layer 
msulation film is formed in the front face. Next, polycide layer 9w which changes from a laminated 
sti^uctinre with tiie metal silicide layer (for example, tungsten silicide layer WSi) which touches tiie 2nd 
polycrystal sdicon layer and 2nd polycrystal silicon layer front face to the whole semiconductor main part 
1 principal plane is formed. Furtiiermore, tiie cap layer (tiiickness : 60-100nm) which consists of SiN is 
wrmed so that this polycide layer front face may be worn. 

[0191] Then, patterning of tiie polycide layer is carried out and gate electrode (word fine) 9w of tiie DRAM 
ceil section is formed. At tiiis time, tiie siUcon oxide Qayer insulation film) by which **********s and tiie 
polycide layer m tiie high speed logic section is formed in tiie 1st polycrystal silicon layer front face acts 
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as an etching stopper. For this reason, the 1st polycrystal silicon film does not ********** 

[0192] And after this, patterning of the 1st polycrystal silicon layer is carried out, and the gate electrodes 

9a and 9b of the high speed logic section are formed. 

[0193] According to the gestalt of this operation, the word line of the DRAM ceU section is attaining low 
resistance-ization by the polycide layer. And the 1st polycrystal silicon layer of the high-speed logic 
section IS preceded and deposited rather than the polycide layer of the DRAM ceU section The reason is 
tor forming a layer insulation fihn (etching stopper) in the 1st polycrystal silicon film fi-ont face 
sunultaneously with gate insulator layer formation of the DRAM cell section, and attaining simplification 
ot a device process. Therefore, word line (gate electrode) pattern processing of the DRAM cell section is 
performed by preceding with gate electrode pattern processing of the high-speed logic section 
10194J (Low concentration field formation process) Then, 16d is formed in ** shown in drawing 41 for 12s 
tLDD section) of low concentration fields as for which self-adjustment was carried out by the gate 
A^t^!"^' ^""^ '^^^ concentration field formation process of NMOS 

and mOS is attained by ion implantation like the method explained with the gestalt 1 of the 
aforementioned implementation using a photoresist mask (PR9; PRlO), respectively 
10195] ansulator layer formation process) As shown in drawing 42 , the insulator layer 15 for specifying a 
high concentration field is formed on the DRAM cell section in which the LDD section was formed and a 
high-speed logic section principal plane. An insulator layer 15 consists of a silicon niti-ide film (thickness : 
lOOnm;, and IS formed by the weU-known plasma CVD method. 

[0196] (DRAM cell section contact formation) the photoresist pattern PR 100 as shown in drawing 43 
alter forming the layer insulation film (1st layer insulation film) 23 - a mask - carrying out - the laver 
insulation film 23 -contact" Hole TH is formed 

[0197] In this drawing, first, the siHcon oxidization (Si02) film 23 is deposited in CVD as a layer 
insulation film, and, subsequently flattening of the front face of Si02 film 23 is carried out using the CMP 
method. The tiiickness of Si02 film 23 is suitably set up in consideration of flati^ening by the CMP method 
Layer insulation fihn 23 It consists of the tetrapod etiiyl orthochromatic silicate" 
Uetia-Jitiiyl-Ortho-Silicate) film which more specifically used tiie ethyl silicate as tiie raw material This 
mm IS deposited by the plasma CVD method. 

[0198] Moreover, the cascade screen on which phospho silicate glass (PSG) and the teti-apod ethyl 
ortiiochromatic silicate film deposited the layer insulation fihn 23 one by one for stabilization of a device 
property is chosen. 

[0199] then, the contact which exposes 12s of the LDD sections, and 12d front face - Hole TH is formed 
this contact ■• formation of Hole TH is performed by the Fort Lee ZOGURAFI technology of the common 
knowledge which used the photoresist pattern PR 100 as the mask contact - Hole TH was located and 
tormed on gate electeode 9w namely, contact -• what has the strict processing size of Hole TH -- it is not -- 
contact "the opening widtii of face of Hole TH can be formed more greatiy than gate inter-electrode width 
01 lace Ihe reason is explained below. 

[0200] First, dry etching processing of the layer insulation fibn 23 is carried out. then, etehing gas -■ 
changing -- a silicon mti-ide film 15 •• dry etehing (anisotiropic etehing) - carrying out -- contact -- Hole TH 
IS formed Since tiie cap layer exists on polycide layer 9w at tiiis time, polycide layer 9w at tiie time of 
bemg etching of a silicon nitride film 15 is not exposed, namely, contact according to self adiustinent at a 
process here - formation of Hole TH is made 

[0201] (Bit line formation) it is shown in drawing 44 -- as •- contact - a bit fine BL is formed tiiroueh the 
plug Pi embedded at Hole TH . 
[0202] first, contact -- after depositing tiie polycrystal sificoh layer (doped polysilicon) containing tiie N 
^° Hole TH may be embedded, a plug Pi is formed by tiie processiag which 
^A/fTD ^.^I^^ "^^^^^ polycrystal sihcon layer, and tiie so-called etehback processing Application of tiie 
OMF metiiod is also possible for tiiis plug Pi formation. Ratiier, in order to lose depression of tiie plug Pi 
by superfluous etchiug, application of the CMP method is recommended. 

T°?T ^ ^^y^^ insulation fibn 23 upper part. After a bit line BL deposits 

a iiW lihn^ and W fihn on tiie layer insulation fihn 23 upper part by tiie sputtering metiiod and 
subsequentiy to tiie upper part of W fihn, deposits a sihcon niti-ide fihn (not shown) m CVD by etchhig 
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im4] ^Si^ c^^ T "^^^ "^'r ^^^^S of these films, and forms them 

Ifnn! ^ ""^^^T' Process) First, as shown in, drawing 45 , a siUcon oxide is 

deposited m CVD as a layer insulation film (2nd layer insulation film) 24, and, subsequ;ntly flaL w of 
front face of this silicon oxide 24 is carried out using the CMP metiod. The tiiickness of a ZZlde 
24 IS suitably set up in consideration of flattening by the CMP method. Layer insulation^ 24 It 
er; ,T . T^"'^ ethyl orthochromatic silicate (Tetra-Ethyl-Ortho-SiHcate) film wWch^ed the 
ffii J material as weU as the layer insulation fihn 23 

0205J Then, by usmg the photoresist pattern PR 101 as a mask, 24h of openines is nrpn^irprl in th. lo, . 
eTposT ^ " "^^^ '^^^ ^ wM&ciSr'rc^^^^^ 

[0206] Then, as shown in drawing 46 , the lower electrode (accumulation electrode) 30 is formed alon^ 
orte s^:S '^'•^w f24h of openings. The accumulation electrode 30 deposits by C^^' 

n»tt ^^""^'"^^ ^^^"•i' by carrying out patterning by etehing which used the photoresist 

[0207] This insulator layer 31 for capacitors consists of tantalum oxide with a dielectric constant hieh fnr 
example comparatively (Ta 205). The tantalum oxide film 31 is formed by crystal i^gTe t^^ 
oxide by performing thermal oxidation processing, after depositing amorpLus tantaZ o^de 
thickness of about 20nm by CVD. And formation is formed for the iisulato? layer uMpS eTectr^f 31 

[0208] In addition, although the tantalum oxide film was used for the insulator layer for capacitors vou 

Site If;- TiN film was used for the film wMch coistitutes tie a Wm^ntioned 

p ate electrode, the high-meltmg point metal membrane chosen from the tungsten night RaTdO (WN) 

^J^ f TT"" ?f ^' F-^-more, the above-mentioned^TateTclode may Va 

poIy„ystal sihcon film containing an impurity. When a polycrystol siHcon film is appHed. iUs SiTsflic^e 
stratification process described ater, and SHIRISAIDESHON can be performed also on the front face of 
fo209l SS^ ""^T ffsistance-ization of a plate electrode can be attained. 

dT^^I electiode sidewall spacer formation process) As shown in drawing 47 the photoresist 
,^^2 - %\ l.^^'^'^^ i--lation fihns 23 and 2l.(siiicoroS a^e 

without ----"^^^^^^^^ 5^ silicon-nitride-fihn front face, 

wimout ing the silicon mtnde film 15 of a ground 

10210J Then as shown in drawing 48 , sidewall spacer 15d is formed in the side attachment wall of PMOS 
gateelectrode 9a for tiie exposed silicon nitiride film 15 by tiie reactive-ionetohing Sj^S: eS^^^ 

[0211] G'MOS high concentration field formation process) Then, as shown in drawing 48 the hieh 
concentration fields 19s and 19d adjusted by sidewall spacer 15d are formed. Thatis p^e (if 
Sr^n ' by ion implantation in 4a n wells, respectively so tiat i TayT^etified 

\ZTJ^^ ^ co^^ditions. And an mipurity is introduced also into gate electiode 9a by tiiis ion 

K 91 S'nc^'* P conductivity-type gate electrode) PMOS is obtained! 

102121 (NMOS gate electiode sidewall spacer formation process) First, as shown in drawing 49 the laver 
mttTs!^:!'^:?' (^Ucon oxide) are alternatively **********ed by using the photo'rfsist paS™ 

rii°*i\\^^^^^|,f^"^.J f fi^ Stops at tlie sihcon-nitride-film front face, without 

mg the silicon nitride film 15 of a ground. 

fate^ilI!^^nHT^'"'°.,^^ "^'^^^f ^^^^^^^ ^P^^" ^^^^^ ^ ^« attachment wall of NMOS 
gate electiode 9a for the exposed sibcon nitiide film 15 by the reactive-ion etohing (anisotropic ete^ 



[0214] (NMOS high concentiation field formation process) Then, as shown in drawing 50 thp bi^J, 

fn?:^^f Su*""" '^''^'^ sidewall spacer 15d a;e formed ^ ' 

IU2151 That ,s, n type impurity (As), for example, an arsenic, is introduced by ion implantation inside p 
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wells, respectively so that it may be specified by sidewall •manerKil r™ ■ i . ^- ■ 
acceleration energy 60tey and aboutiwo cm 1 d,i. 1X7?.,? T ""f'™''''™ performed on 

introduced also into each of the gate etctod s » Id i b?X^ " "f^""^- " 
conductivitytype gate electrode) NMOS Is obuSed "° l-e » gate (n 

.SSr'e1SS^:;Tif?:rL^^^ 

high-speed logic iction (NMOS aM PMOS) W^^n W fro-t face of the 

. SfflEISAIDESHON t^^^rleSt rS^l, « «>™e<l by the same 

illustrated, when depSS^XTin adv^aL^of SHWS^^^S^hSn^^ ^plemen^tion. AlU>ough not 
tat face by insulator layers such as a silicl ojirt. p .? ' i' P""^'^^ '»' P'"" elcetrade 32 

adjusted and formed ^!sS:iJttl it:m^t^:SZtu! ^'ii"*^^ «' ^WOS is 
coba. *ide layer of PMOS is a^usted and .'^:Z'^T^':^^^^T^, 

front face of tie plate electrode 82, And ^hile formLTa S siMrSeT^^^^^^ f 

^st^t^^^' ' -t'st^ i:-rLt=rrpSS 

Siti^'^fiS'Tis"!^? deTsSS 'oH^f In drawmg 52 . the layer insulation fib. (3rd layer 
SHnuSAn)ESHONclpTeted SlrLS,«™r°l^^^^ ' ""^'l"^ f""" "l^'i 

the ^ta ™flassfllm""£iS:^ UgTstX^^^^ 

method, and the silicon-oxide film deposited by CTO on Ms ufa™?^,^^^^^^^ ^ ^ 

m^ajon. aim 28, the Chemical mWSi^".1i'^^^ 

layer, then, this titanium nitride film top -■ a ^sln W a^ttc, ? ""1" 

embedded and the meUiod (etchback) of •""~^iTtl,. ih^H mT^'* " " "^^ >>« 

mM„lnchwered,posiJ-.aJta^p?..»^^^^ 

consists of the laminating wiring which formed in ordSiN teLti -T6lws5?JS?r ^ 'J 
- and the anareflection film for malum aood tb. 
(thickness :500nm) and aTuwL^^S f a<Ul«lve property between aluminUm-0.5K Ou 

[0222? (Tb. and AlLu which made aluminum main wiririg materials, and TiN by the snatter 

Si^fStZ'Z"^^ZZtr^lI: "'^-^^ ■ -ula/on^^jS'iayer 
consists of the BiuZ SwS^lTJ fm % ""T 'S ^ ^"^''"i'"' BM^ 

insulation film y^JarSfd ouViTSS^ CWmeiS"'"'"""' "'""^ °' 

Std' : S&deSd^airrr^l^y: --^^tiZ^rT 2t f 
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logical-circuit section (LOGIC), etc. are said . an i/u control unit U/0), the high speed 

one by one on the 2nd-layer wiring M2 ^^rmmg a layer insulation film and wirmg 

lU2d2J (SidewaU formation process) As shown in drawing 56, Sidewalls 15a 15b I'iP i-^H «.,^i<^ 
formed by carrying out etohback of lie insulator layer 15. The si^ewall of ^OS and P]^Sq w^.T 
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[0236] On the other hand, in the NMOS formation field of the hieh Droof-DrP<?=n,rp MTQ ■ ^ 

oThTq n,^ -Je attachment wall of a.e ga» electrodes 9b and 9e. on tHe olSerZ,d ^iS™ eS 
of the Si02 film 115 IS earned out to the sdde attachment wall of 9d of sate electrodes^ ththri* ^!^^ 

_5f5rj^l^d.v.d^Lz^^^-— 

acceleration energy SOkeY and dose 3x1016 atoms / cm2. And an impurity is maoZedZT^ta ZTi 
[0239] (PMOS high concentration field formation process) After removine the 1st ma^k PR 1 1 

margm On the other hand, in the PMOS formation field of the high proof-pressSr^cto, S. J 

attachment wall of the gate electrode 9a. on the other hand, selective etching of the Si02 fiL 115 is 
earned out to the side attachment wall of gate electrode 9c with the 2nd pattefn mask PR 11 natttn 
formation oftieSi02 film n5e (the 4th ins^^^^ ^ 

1 f P'^^^"*'^*^ (the 3rd insulator layer) of this Si02 film, and Si02 film 115e (the 4th 

well 4a and 4b, respectively This ion unplantation is performed on condition that for Pyamnlp 
acceleration energy lOkeV and dose 3xlOl5/cm2. And an impurity is introduced also ^to gate eleSode 
[0243] teSrf Srr- ?! ^ f conductivity-type gate electrode) PMOS is'obt^ed 

S 2?^ 2lt S 2?grerrer' ^'^^^ '^^^^^ • ^ -^^^^ ^« semiconductor reaction 

ff 11!^^"!' "^^^^ (refiractory metal) suitable for SHIRISAIDESHON for the reduction in resistance 
IS deposited on semiconductor main part 1 principal plane. Cobalt (Co) is used as X^meS a^^^^^ 

^ "L'^-^ll^^Z^ll^^^^^^^ 1 -ute are performed 

a high concentration Ld (l9s, 19d; l^^SV^X^^^^^^^^^ 

Sot; n' t^rvmt ±s ^""^ d ^"^"^ — ^ ^^'^^^ on7.^S?2TT^^Z 

isolation Held 2, 700 degrees C and anneahng processing for about 1 minute are aeain nPrfnrTr,«,l i« 
o°;Sr'r 'rr^o? "^^^^^-^-^y- ^« -^tal and semiconductor re?cb^n layrwWch conlste 
of cobalt sihcide (CoSi2) are formed. Self-adjustment formation of Uie cobalt silicide lajers^ls 21d a^d 
l^l 7^:ti: i%lVl" semiconductor feate electxode and high concentration field) W fL'to 
coTentration?;if!^H- ^ .kT ^'"'""^J '"^"^^ ^^^^^ ^Is, 2ld, and 2lg) is formed in the high 
lavXsa and l13 ^ ''.^'iT proof pressure MIS section by Sidewalls (the 1st, tiie 3rd insulator 
layer; 15a and 15d. Moreover, the Salicide layer (cobalt silicide layers 21s, 2ld and 21^ is formed in fhl 
high concentration field adjusted by the high proof-pressure MIS Ltion by the "sitor lawl 2^ 
whnf V ^'^''^ '^"^^^^ ^°^°^^tion. That is, the Salicide layer s taed in Sie 
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[0247] According to the mode 6 of this operation, since the sidewall of NMOS and PMO^? is fn^aA k ■ 

E f^i? J' offset section of the high proof press,zre MIS was formed in both the source and the 
draxn field with tiie gestalt 6 of the <gestalt 7 of operation> aforementioned implementatir th^ Wh 
proof pressure MS which one side(high-pressure-proofing (-Especially ] this dr^n-side HcTepted Id 
nip! ? ''f f! ^ LSI' high proof pressure MS wStSe 

two's field Hve toeef-hpr^ ^' proof pressure MIS which has the offset section to one of the 

fielSe rsXt?^h?r"'r^?^^^^-^'f "'^'^^^ ^^^^^^^^ ^^^'^ ^^^^on to the drain 

S.t!^^l concentration field is formed with the pattern mask PR 12 which showed such a 
smgle-sided offset quantity proofpressure MIS to drawing 62 uwea sucn a 

TJf fll operation of this invention was described in detail. The concrete featiire 

S2 ?Wlf ST""^; u'f 7 enumerated below 

10253J (1) As the gestalt 3 of operation described, tiiis invention is semiconductor integrated circuit 

PMOq fh^ ^L^c f ? ^ ''"''Pl^' * '^''"Pl^' t^^sfer NMOS of a couple and Above 
SirSaiill eW^!^ ^^^P^^ characterized by o'sisting of 

memoS composition is a 6M0S type SRAM cell suitable for tiie cache 

!S ^"^'^ aforementioned couple consists of tiie polycrystal 

latrfrnTf ^ ^^i«de layer formed in tiiis polycrysSc^ 

Swf. Srrfr; '1 ^ °^ '^^^^ of the aforementioned couple anHe 

transfer MOS of a couple. It is characterized by consisting of the polycrystal silicon layer conSS an N 

ZUr^^: th ' "^Tu^f f ''''' Polycrystafsillcon layer front flce.^' 

innin ^^^^5^^?^^*^^^* ^ of Operation described, this invention is semiconductor integrated circuit 
ZZ'f 7'^ ""^^^A 1st insulated-gate electi-ic field effect type tiansistor for high pres^ie prS 
and tiie 2nd insulated -gate electric field effect type transistor for low pressure -proofing werT?o?med^n 
ti^e semiconductor base. The gate electrode of tiie 1st tiansistor of tiie above consists ora pSrrvstS 
latrl fo" - -vered by tins polycrystal silicon layer front L^^d a L'iS'sSi 

^7eachraL fi'eld T^^^^^^ '''' ^"^^ ^--^^ of ^tt 

iTvPr TwT n i" S^te electrode of tiie 2nd transistor of the above consists of a polycrystal silicon 
layer. The sidewaU layer which a metal sihcide layer is formed in this polycrystal silicon iLffronUace 
fTrmedT'' ''^l attachment wall of tiie aforementioned gate electiode from an i^^l^^^Z^ts 
formed. It is characterized by adjustinent formation of tiie metal sihcide layer being carried dut bv thp 

otra^rL^dts^^^^ 

rn??7l S d by tiie aforementioned metal sihcide layer consisting of cobalt sihcide 

StJioL'SlSt^r"^^^^^^^ 

[0258] (6) As the gestalt 1 of operation described, tiiis invention is semiconductor integrated circuit 
equipment witii which tiie 1st insulated-gate electiic field effect type tiansistor for S presTie-nrS 
and tiie 2nd insulated-gate electiic field effect type tiansistor for low presswprXg werT Wd^ 
^e semiconductor base. The gate electiode of tiie 1st tiansistor of tiie above conSoTa po WtS 
mhcon layer An insulator layer is covered by tiie upper surface section and tiie lateral portion o7^ 
polycrystal sihcon layer, and tiie source of tiie 1st tiansistor of the above and each SeTd clsist 
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10259J. As the gestalt 1 of operation described, (7) this invention It is the manufacturP m.fh.A f 
semiconductor integrated circviit equipment of having the 1st insulatPH o-L fili^^ f !!^ 

■ fnHlttn W ^^^^^^'^^ - characterized by forming the 1st and 

[0262] 

above. For this reason, stretch of the depletion layer in the 3rd field can be secm-Pd Pn^n^V^T/u o ! 
pressure-proof high MISFET i e MT^PPT i„ „ u- i, if ^ secured enough, and the 2nd 

than the 1st MSFE'R high-voltage drive is possible, is obtained rather 

[0265] Therefore, it turns minutely and the semiconductor integrated circuit equipment which contains 
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^Sc^row ? ^ l"gi-voltage drive is possible possible [ high-speed operation ] is obtained. 

10266J (2) According to this invention, since the 2nd field, and the metal and semiconductor layer of the 

front face are carried out by the 1st insulator layer and self-adjustment formation of the 4th field and the 

rTd^H?n '^'^ ^'T f ^^'^'u*''^ '^'''^ 2nd insdator layer, respectively 

reduction of mask number of sheets can be aimed at. Therefore, a series of processings of not onl^ 
reduction of the manufacture cost of the mask itself but the apphcation of the photoresist for Se 
photoresist pattern formation using the mask, sensitization, development, and washing and dryness ca^ 
be cut down^ and the process cost of semiconductor integrated circuit equipment can be reduced sharply 
^^3?:. / poor mcidence rate by the foreign matter can be reduced, and it becomes possible to^i 
tne yield and rehability of semiconductor integrated circuit equipment. 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the semiconductor integrated circuit equipment which is the gestalt 
ot 1 operation of this invention. ^ 

S^j^r^^i^ ^* ^^^^ constituted by the semiconductor integrated circuit equipment 

whichisthegestaltofl operation of this invention. y v cut 

Sr^T^^J^ 1',?^ °f important section of the semiconductor integrated circuit equipment 
whichisthegestaltofl operation of this invention, i i' «- 

l^f^^^A^^- ^* ^° iJnportant section cross section in the manufacturing process of the semiconductor 
mtegrated curcuit equipment which is the gestalt of 1 operation of this invention 

^tZ'^L > ^° important section cross section in the manufacturing process of the semiconductor 
mtegrated circuit equipment followmg drawing 4 . ia^x 
[Drawing 6] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipmentfoUowing drawing 5. . v"iiuui,u;r 

(Drawing 7] It is an important section cross section in tie manufactiiring process of the semiconductor^ 
mtegrated circvut eqmpment following drawing 6 . 

[Drawing 8] It is an important section cross section in the manufactiu-ing process of the semiconductor 
integrated curcmt eqiupment following drawing 7 . 

^ important section cross-section in the manufactiiring process of the semiconductor 
mtegrated circmt equipment following drawing 8 . u"^w;r 

fn import^t section cross section in the manufactiiring process of the semiconductor 

mtegrated circuit equipment following drawing 9 . 

iDrawing 11] It is an important section cross section in the manufactiiring process of the semiconductor 
integrated circuit equipment following drawing 10 . 

[Drawing 12] It is an important section cross section in the manufactiuring process of the semiconductor 
mtegrated curcmt eqmpment following drawing 11 . , ''""""''"^^ 

^foT?^/^^ ? ^ importmit section cross section in the manufactiiring process of the semiconductor 
mtegrated curcmt eqmpment following drawing 12. , 

?(3SfH^'^^ It is an import^t section cross section in the manufactiuring process of the semiconductor 
mtegrated circmt eqmpment followmg drawing 13 . 

^fZi^A^^^ ? ^ import^t section cross section in the manufactiiring process of the semiconductor 
mtegrated circmt eqmpment following drawing 14 . 

E?!'"?^^^^^ important section cross section in the manufactiiring process of the semiconductor 

mtegrated circmt equipment following drawing 15 . 

[Drawing 17] It is an important section cross section in the manufactiiring process of the semiconductor 
mtegrated circmt equipment following drawing 16 . 

IDrawing 18] It is an important section cross section in the manufactiiring process of the semiconductor 
mtegrated circmt eqmpment following drawing 17 . 

[I)rawing 19] It is an important section cross section in the manufactiiring process of the semiconductor 
mtegrated curcmt eqmpment following drawing 18 . 

f?t?^'?^/°^ '^ i' import^t section cross section in the manufactiiring process of the semiconductor 
mtegrated circmt eqmpment following drawing 19 . 

[Drawing 2l] It is an important section cross section in the manufactiiring process of the semiconductor 
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integrated circuit eqiiipment following drawing 20 . 

[Drawing 22] It is an important section cross section in the manufacturine orocp.?^ nf th^ * 
integrated circuit equipment following drawing 21 anuiacturing process of the semiconductor 

[Drawmg 26] It is an important section cross section in the manufacturing process of the semironHi.rtnr 
integrated cu-cmt equipment foUowing drawing 25 . ^ ^ semiconductor 

l^f^r^f^ ^* ? ^ important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment foUowing drawing 26 . s-emiconauctor 

[Drawing 28] It is an important section cross section in the manufacturing process of the semicondnr^t^r 
integrated circuit equipment foUowing drawing 27. process o: me semiconductor 

[Drawing 29] It is an important section cross section in the manufactiiring process of the semicondurt/.r 
integrated cu:cuit equipment foUowing drawing 28 process oi me semiconductor 

[Drawing 32] It is an important section cross section in the manufacturine DrorP9<? of th^ ^ 
migrated cixcmt «,«p,nent „Mch is the gestalt of other operatiot oSS^don «"'""'*°*>' 

[Drawing 35] It is the circuit diagram of a SRAM memory cell 

SfsTentioi'* " «f the SRAM memory ceU which is the gestalt of other operations of 

^sTvTntion'' " «^the SRAM memory ceU which is the gestalt of other operations of 

[Drawing 38] It is the important section cross section of the semiconductor integrated circuit Pn,„r,m<.„t 
which is tiie gestalt of other operations of this invention. o^^ucT^r mtegrated circuit equipment 

Siir^^.i?^^ ^V^, important section of the semiconductor integrated circuit eauinment 

which is the gestalt of otiier operations of this invention. "sgrarea curcuit equipment 

[Drawing 40] It is an important section cross section in the manufacturing n^nrPQQ nf f>,o co,«,v«„^ * 
"S^S^l^t^' ''^^^"^"^ operatiot oSSrSn ^'^'^''''^^^ 

lUrawing 41J It is an important section cross section in the manufactiunng process of the semicondurt.,r 
integrated circuit equipment foUowing drawing 40 semiconductor 

ireruir:n^t«:^^^^^ "-"-'''"^ — »' 

SSt^?o~:fcL^rW -a.„^p,.es, of the seMiconducto, 

[Drawing 45] It is an important section cross section in the manufactiiring process of the semiconduetiir 
integrated curcuit equipment foUowing drawing 44 . proi-ess oi me semiconductor 

[Drawing 46] It is an important section cross section in the manufactiiring nrocess of the sPmirnnHn^tn, 
mtegrated circuit equipment foUowing drawing 45 . accunng process ot the semiconductor 

[Drawing 47] It is an important section cross section in the manufactiiring process of the semimndi.rtor 
mtegrated curcuit equipment foUowing drawing 46 . securing process ot tne semiconductor 
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[Drawing 48] It is an important section cross section in the manufacturine DrorP^<? nf fh^ =om^^„^ \ • 
integrated circuit equipment foUowing drawing 47 anuiacturmg process of the semiconductor 

L'^r^dl^^i?^^^^^^^^ ^ the .nanufactur^g process of the semiconductor 

"^^^ZS^^S^^^^^ ^ ^anufactur^gprocess of the .miconduCr 

^!^^Sd^ll-LT .ixnportmit section cross section in the manufacturing process of the semiconductor 
integrated curcmt equipment following drawing 50 . "">-tur 

i^^otr^^/^^ It is an important section cross section in the manufactin-ing process of the semiconductor 
integrated circuit equipment foUowing drawing 51 semiconductor 

[Drawing 55] It is an important section cross section in the manufactiiring process of the semicondnr-tnr 
integrated circuit equipment which is the gestalt of 1 operation of tiiis invelSon ^^^^^conductor 

fit?'''?l important section cross section in the manufactiiring process of the semiconductor 

integrated cnrcmt equipment foUowing drawing 55 .^^''^ ox me semiconductor 

Sr^tedlluilT ™^^^^ ^ manufacturing process of the semiconductor 

integrated circuit equipment following drawing 56 . v^uv^lux 

^fZ^!r^ ? import^t section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 57 seuiiconauctor 

^Sl" uTuifrs^r^^t^ ^ """'''""^^ — 

[Description of Notations] 

1 Semiconductor main part (substrate) 

2 .. the isolation field 3 pad n weU 4a and 4 b..n " a well ^ 
5a, 5b, and 5 c.p a well 

6a, 6b, 6c Gate insulator layer 

9a, 9b, 9c, 9d; 9e, 9w .. Gate electrode 

10s, lOd Low concentration field (n-) ^ 

lis, lid Low concentration field (n-) 

12s, 12d .. Low concentration field (n-) 

13s, 13d Low concentration field (p-) 

14s, 14d Low concentration field (p-) 

15a, 15b, 15c, Id, 15e, 115,115e Insulator layer (mask) 

16s, 16d .. High concentration field (n+) 

17s, 17d .. High concentration field (n+) 

18s, 18d .. High concentration field (n+) 

19s, 19d High concentration field (p+) 

20s, 20d High concentration field (p+) 

21, 21s, 2ld, 2lg .. Silicide layer. 
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^2mmt. mm^ 2 miss stcwE^ 1 (Di^mmic a 

-h:g*-|6]©*g^5M/i5m2«JfeSiMi, H5rl2^2cc>^ 

[11*^21 IS*^llcfel,>T, MIEl, ;»2MI SF 
E T ^ii^ivD^W. • H: =1 x-tyuh -> y f-^ 

[»*^ 3 ] If *^ 1 {cfct^r. WEm 1 . m 2 y- b 
s, 

~VnM.t. SfrlBM 1 y- h mffifcS^ fitrE^ 1 
M^Ki&Mbt^h^i>%\M\ SFETi. 

-KmMt, B(rEm2y-hm«fc8'g-$ti, B?riam2 

S?r;7^tm3mJ«t..ffE^3Mllt±T-$)'5T. WISm 



(2) : - 

2<nmm\ci:^x^^fi^ m^f^mmbn-Mn 

m^TT^L.. ^«m3«igtfcg1-5.^4^«i:, irEm4 
««iElc|fifaB2(D^#0{cj:oTS-a'^tufc^;S • 
*^«:SjES;i t ;0^?>^5^ 2 M I S F E T i: Sr^r-rs r 

IM*^7J i»*55(Ci3l,>r, MEl. m2MI SF 

8 ] it*^ 5 jciji, ^T, mm^ 1 , m 2 •i^- h 

20 d] ^l,^^iitel!^ft;i(cJ:^)Eii^$i^fc^l 

^m<Dmmm t ro««s^^-rm 1 ^mm^ 
<^mimi$it. mmmimm±xi)^x, mmmi^- 

TiiiSSSr^L. ^<omiffllg<(cjgt5M2ffl«i:\ m 

0 mm2 ms^mKmmm 1 oifeajsic j; o xs-e- ^ixt 

^^ •it^^^^:^Ji^»t>^5^1MI SFETi, tJ 

m2^m±\cy'- mmii!fLxmii(,hrcm2 

^tm3^Mi^SSroM3?i«i:. ffl3|g3®«J:ffc 

^ X , frtem 2 y- h i xfmsimm^ms ■ 

2<OJ6liMfcJ;DtWl2^«i^^SI®(CJ:oTS-g-$tL, m 

fflia«4^Jgc4SlcWE^2(^if6MyilcJ;or!t-g' 
•i^^**S;J;^t;4»t>^£5m2MI SFET 

1 5r*r L . tfria^ 2 '{r'- h s;^jg;i. p, (oinam 2 

1] if*5l OlCt3l,^T. MEmi, ^2^ 

Bi, ^3>^-h®itt^H-eiT,^^^v'y avt^-ro 
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1, m2MI SFET<D^ • it^^»gj5j;lH:^jiv'y 

1 > m 2 !>:t/i^j|icX'$> 9 . ir^jsi^^^ii^tttfa^ 

5] itjji^i o^c^5v^r, tina^2Mi sf 
E Tw^^- hlfe«yg(i«ifa^ 1 M I s F E Toy- hi^ 

[if 1 6 ] M 1 Sii^ 1 ^^-.hiteitjgs-:^ 

LTB 1 y- hm^^. ^ 2 2 

i^^mz. 8512111 ii^^*comi^msi(isst©m 2" 
, su la^ 1 h nMm}^ ^titzfsi j: of 

1-5 ^ t J: 9 glfis^ 2 h msofiijliic^ 2 (nim 

l-S2^Sl$:7i^t^^$t,Sr5gAL, tfrf2mi^ffi« 
f t«i'>m2:=FJi6^ggS:*.f-5m2®«Sr?gfi£ 
irlE^2o?if6^fT;^^'$nTl<Vil»''^2iiMg^ 

iElcm2^SS**-r^*£#lS:iiAU. tf[.iem35FiK 

mfE^ 2^1gt«®{ciJEm 1 0«5^T-S-g-^?tifc^jS 
Buie^4mJS«ffiJCHtrEm2CO^M! 



(3) 

7] f|;}t«l 6IC*,'VNT, iri2^2, S4S 
«c?rB^E.Lfcm, BulfiM2. m4a«*S(c^JK^^ 

4M«^S^^^mliBl^lE^ • ^^frSiSlSrS^^f- 
lit^^i 9] 11*^1 eicM^T, ifSmi, ^2^ 

20 I If 2 1 ] S^g^ftlc^ 1 ^i^^jl^lllg i: M 2 Ji^^^*: 
EM 2 ^«±iStc*lEm 1 Oi^^fC J; o TSE^ $ ttfc 

am 2 i|^frffligc±ffii^irf2B 1 wJKJf J: ^) till 2 
-f-mst, mfEm2y-hasts-&$ti. MEm2 

ixfc. MEmiffi!iai®J;i9'b;^€^i.^m2ffi!lll*Ii^^rl-5 
.« m2ro|6^i:, Mfem2coiteM^Jl^cJ;oTS^$^^. 

nm.m3mmt^-mn§ix\ d^osjria^s^Fjfitiga 
-r5m4®«t, Mia^4^«isicB}E^2w^aj^ 

M I S F E T t Sr^-f 5 - .t i 1-5 it^*««[5] 

Ilf*«2 2] 11*52 IICM^T. MISI, m2MI 
S F E 7iil^'h(D±^ • ^tij|^S)tf S(4 f -> y 

so iif*52 3] if*52 i(c^5i,>T, H^^l5i^l. ^2^ 



n m 2000- 1 96037 (P2000- 1 9603 7A) 



.5 

D D«it® y-;^ . K W >ffligj^;ir-t-5ll 1 M I S F 

E T i > if^^ 2 w^mmzm^^ti^msmi^^ 

■< y^i^itt^m 2MI.SFETi: 
igS^«cr):^7-fe -y }>^AmmfS 1 M I S F E T(C*ilt 

m 2 M I s F E T <o^h^-fi<Dw;mmmmiC'^B, • 

{It*«2 6 ] f|*^2 5 (c:^Jl,^r, ME^M ■ ^^iS* 

imm 2 7] m i^^Pfimicm i hmmm^^ 

St. 

^mSSr.-n-f fc*!)<o:FM#)Sr^A U StTEH 2 hi; 

flirs^ 2 #^*±iiJ:w^«yg(c:H(naM 2 



(4) . . 

6 

\^^2^m.-k7r^tfz^<ny^mmxu inemi^ 
• *fifegSJ:.9^>i^^^®2;Fle#sg5r*L, irssi© 

mfieil2^iSSS(CH(ff2S 1 (^^^T-S-g-^tifc^jg 

mm, 

[»*«2 8j 11*52 7ic*ji,>T, t^rf^m2^-^^ 
^i:^mtt?>mmmmmmmmmm, 

[11*52 9] R*52 7{CJSI,vT. g!rl2m2. ^4^ 
«^?i?^Lfc^, WSm2, m4MJ|lc«®(c^jiM€rii 

at, t(D±mmmMmt^zt\cj:»)wmf^2. % 
ia*53 0] 11*52 9^cfc^^T, mfia^jgjgfin^^ 

/H^-Cii,?), ^©^m<gi:irlEm2®lgcfcJ;tJt^4ffllgc 
:: t (c: J; !3 = f, y f-^ . |..^. 

iw*53ij ff*52 7(c*iir^r. Mfami. m2^ 
'^miPMTM.xmm i . m 2 y- Y%mmnm 
[fl*53 2] a*53 iic*ji>r, sfriani, M2y 

111*53 3] -^<n^^.w^m^^E^^mm^i\.fdm 

^/i-±i5(cig^Sr^ LT^It fjixfcB 1 y- h ®g 
t. B?l5mi !J'i/H*}fCJi^fi£$ixfcm2^^S<0^ia 

.toTS-e-^ti. ^:wmi«ltJcSt-5S2^^5!om 
2®«i:, «rE^2«Jgtig(c:Hjie^i©i^itM»cio 

xm^^i\.t.m ■ ^wi^matA-h^?,m2mm 

5^ir^/U©S 1 M I S F E T t . frEM 2 ^^^/uigjc 
J6^^^M.Tl3:(:tf:>ixfcS2^>'-HSi:, fiEM2 

!>^/n*i(c^ 1 ^msram 3 ®i§et , mm 3 ««±T- 
s>or, mmm2i^~}-mm<Dimicmifhtitcm2(D 
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i^mt^s i /i^ p>^£5m 1 ^^m^^^/unfs 2 m i s f 
m-^m 3 4 J 3 3 fc*ji,>T, -H^fem 1 

nS^^^L, Wlsm2^S;l!(4p®5r/1^tCi?Sr#Sri: 



fff*^3 7l »3j^^3 5(ct^^^T, friBmi, m2y 

1-5 c M I s ¥»fra«i5iK^g, 

«^$^^fcDRAMt/^i, CM I S FE TT-^^^^i 

i**fflisiKSS-efco flfrte-ooM i s f e rro-i^ 

-h«ffittiJfy-!J->C K^-?«fig$tL> trflSCMISFE. 
AM-fe/i.Srrt«-rS¥^^S«aiElSggT-$)o-C> S R 

-stro^fiNMO s *J iot-^rofeiiNMO s iif - y f- 

>Ji i . St^^B^B V y = >'lSffilcJgfi£$^^fc^-> y 
•f-'f K^t;i)>f>fiS:!9. glrE-*f©^i!iNMOS*JJ:!Jt- 

^- h hyyi^T-^i: iS.mEEm(Df^ 2 (Dim 



.frEm2©h7v-:^^^©y-h©gij:^ ^M^v-yL 
^'^^^p)^ !9 , K^fes>> y = vasBic^jBi' y ■y-'f 

^'i^o«^|g^«^E(c^mv'y-y■^' K^issasiaf-^ k 

[11*^4 2] l|*«4 llc:*ji,>T, mrl2^||->yf-^ 

y- h 7 ^ ifijSffil®^ 2 
H(iElllwh7Vv^;^iJ'roy-h^l4^ ^fe^B-^y^ 

fnam 2 o h 7 > v';^ ^ (Of- Y ssft, #^fa v' y 3 

^ym t^h^^^ tk^m^ V- y n vm^mcm^ ■> y f--f . 

[M*«4 5] W*«4 4(c:*JI,^T, BtflS^jRi/'yf-^ 

■ti>^i<Dmiy-hmmMh7yi>^ftfS2mm 
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rot-f y'<>t-ji^Mim^i-^T^t, (2) mmfS2 

SrffJ^St^lSi,. (3) fjIS^iro h7>v'p;^coy 
J; Of K v>( V^iSSsic^ 1 ©f-'f K ^ t--i\^m 
ICS-^LT^Iiv'yf-^ KSSrjg^-fSXSi:, (4) 

Ift*54 8] »*«4 TiCfcl^T. IS (1) tig 
(2) (i-E•i^mSlJIgf^T^^i^, IS (3) tig 
(4) i:tt:I^-ISt?ff^:>ix5c:tSr#jatt5^)^^*^ 

[^*^4 9] ft*^4 7(C^J^^T, IS (1) tig 
(2) ttl^-lST-frt-ix. IS (3) t IS (4) t . 
ttf^-lS-C'tT*3ix2. r t 

[000 1] 

(E E PROM : Electrically Erasable Prograjmable 
ROM) hQUO?,^m^'m^b^V:y^y-fX\mW. 
Lfci/;^'rA:^-yf-3/7'fe5l,MiD RAM (Dynamic Ran 

dom Access Henory) t CMO S^SjSglalKCCofflpleraen. 

tary Metal Oxide Semiconductor Logic circuit) t i& 

10 0 0.2] 

AM, ASIC (Application Specific Integrated Ci 
rcuit) , 77iyz^;^^Vf£}f^^:^'f--yy]f^{zmmL. 

-^^Tm&<OMMit. '47.-<-7, (||^5ESl6]±) , . 

[0 0 0 3] «ii|;ttf, ifjm--^(DmmmMact t ' 

<0{&mMt(Om^\Ci:ii)^ LSI (Large Scale Integr 
ated Circuit) 7'n-fe;^g^'{jO. 255 ^ n >7'a-fe>^ro 

Sp'i^ft; t (J , i(Dm&^t 2. SYttztti.avm 

ffi()f^tt5:^S;}s±«g|c/j:oTtTi^5„ 
[0 0 0 4] ^:LT. r/<'l';^«iim ?SSB{L iliig 

-f[:S^P;isag$ixTi/^5„ i^-yf-'T h-(s a i i 

c i d e : self-aligned silicide(0B5W) s 



[ 0 0 0 5 J f- y ■t^^ KSffit LT, WTlciE-^ 
54:^3:1^1 ~6;6Si) 5, 

(1 ) 7 - 2 1 1 8 9 8 f-^&a (<2^^3J:t 1) 

Silt. y-y^. V'^^y'mmh^Wi'^. m^)'^ 

Whmtt-5^t^#iStLTt>5, CW<2ffe«l 

[0 0 0 6] (2) i!#g35F7-l 0 6 5 5 9-§-<2:fa (<& 
^3tSS2) 

^^Xit2(cd;, >5^-hSSroffii|S^J:,S9^ai]gtSi^ 

[0 0 0 7] (3). #§fi5p7-i 8 3 5 0 6^<2fa (^ 
5n3tit3) 

yf-f K^ogsfettf-yf-'T K«:^oy-;^ . ku-i' . 

hf- hS^t LT, (111) Sa(6]tt<!0lS{i:;i^^fB 
'>y^>^S?rffi^^5tl,^5^^«;4te$i^T^^5, ^-/j; 
:b*j> ^*n5:it2tt, i^ic, y- hme'^wf-^'>->y 

[0 0 0 8] (4) 4#ga3p7-2 6 3 6 8'2^^a (^ 

^x»:4) 

■^^«4Jcltt, y-^a,«g&fi®-e#;i^o^4?6tt^ 
' fi®t5rti5-C'?'5. f-yf-^' K|?JtSrlr1-5MI S 

[0 0 0 9] <^S:i!R4lCj:ix«, 'l':*->aAiJ<tOf*D 

i\^-k-^7.i; t Urm 2 VftASrfTo 2 Offifi 
SSr?g^U, ^-LT, sMM^raift^aigfe (RTA) 
fflV^TB2<Dteitl©:fM^S:Stt-ft:$-1t5, ro^t 

En^x'(D^mm(D&mmtm%\ ^±w.mimL 
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i2 . ' 

[0 0 10] '(5) #gi5F9-8 2 9 4 9f-^S 

3:i^5) 

[0 0 1 11 (6) mm^X 0-1 2 7 4 8-^<2;:ffi 
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"^^y (Ti) (Co) 

[0 0 12] -oO^^<^:S«fCffiic^LDD 
(Lightly Doped Drain) «^(^M I SFETSrll^ii 
tf^(Ciol,>T. a^60^?i6mm#tt(^MI SFET 

. [0 0 13] (7) #11536 2-2 8 3 6 6 6f-<^^ 

(^3:^:7) 

^^:^fS^7ic^l1^y1^^ vmomm±<m7r^^iix 

[0 0 14] (8) #§3926 3-2 2 6 0 5 5f-<2^S 

±t^tkmt}^m7jk$tix\f^^o z<D^A^sixms\zm7r^^ 

yt-MI SFET<^LDDge<5^^-fe^S< LXy-^^S^ 
[0 0 15] 



1. 8V<^mi(^SBm2iajES:^4^i^:, ^o^ip^gf 
ti^o itX^h^c, #jElHlS§(cJ:t3 1 0 V--1 2Y<D 
(10-12V) X*yyi^^^^])TU^^(Om^^tl 

Ml SFETm^Wt^ti^/SlT^ M#OJ;9/c^3. 
10 3 V&5l^(i 1. 8 V-eSSi^-^t^MI SFET^SB 
jBEMI Si^L. m#c??J;9/c^ 1 O-l 2Vr*SSiJii- 
5MI SFETSrfSBJEMI Sirftt^o Ztl^^MS, 

(^mi^f-y-:^) F^fccMOs^^ (pf--^^/wMi 

S FETt nf-i-^yUM I SFETit^-^r) X[^M^ 

[0 0 16] roOv'^7^^:^->^^y.7'S:«^t--5x^W 
^ (MI SFET) <om:h\^±<Dtcisbi,c^ ^V^^ 
«lcJ:i9y-hm«tMi (y-^- Ku^vffl^) 

[0 0 17] itz, i^y^'rJ^:tyf'yy<0^<Dm2^U 

[0 0 18] :i<o&m\c^^^ at6:M<oifEE^*t< . . 

^fyf-'r^/mmtwim&<Dii:mMtr^ty±yhi'6 

-v^y • y-;^5$aai£ (y-hSBEz^— y>^) BVdsO • 
[0 0 1 9],xh7-ir5/ KMOS^?i?^Lfcffi»a±(^v^ 

[0 0 2 0] iti. m^(ojSimit\ci:^mm^^j:if 

50 ofc§i5^J^;SS#^U ^:tOgB^|cSSS;&5^^t5i:^gf6^ 
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I 0 0 2 1 1 Z(Dmmm»:titc!t\C^ ^y-^y vu 

[00 2 2] ±Ero:^fe(c J: »j , ^mmm.mm(niy 

O S S: 13-^ y :/F^ T-#tt$-^^ft $ ii- 5 - t < Hg-^ 
loo 2 3] jfejcie'<fc<2d9i3:itncfc%>-c, la 

Kl. (f- >; mm : TiSi2 1 3 ) ttifig^OiSfcl 

[0 0 1 2]«(^ie«75>t,?ge,i!i^/^j:^(c; 
[0 0 2 4] Ui^L/£!i5e>, r0;J^fe-c?(4. ±fS{Sj|gg 

[00 2 5] sfc, ^v-y f-^ mmm^t?>iti^(D ■ 

[0 0 2 6] v'^ri.:^yf-y7'©iS||^{t:, {ga^ h 
[0 0 2 7] /iif^tP,tf, v;;^i'|S:Scroffijgf(i, 

[0 0 2 81 ^r-T'. :i-7-(rs.hM0S(c: * 

^mti>ZtmfiL. ^LX. CMOSIC*J(t5N 

[00 2 9] 1 oawtt, iS]ti&f^;iJprig/'£ 

MISFETt. ii^oiSmffi^ilAS^ig^CMI SFET 

[0 0 3 0] *^g^rom2W@6<j«:. S.\,^c^fj:i(mt 
^Sr*-f S^-JgH^/f^^^^UM I S F E TiSrrt^-f so 



(8) 

[0 0 3 1] ^mm'D^3(DmtX mUMlSFE 

T i 0,mEEM I s F E T <!: 'tfhm Uzm^i^^mm 

[0 0 3 2] *^§g«)^4«S6tjf±, ffiBffMISFE 

T*3 i t;«;ff©ffM I s F E T i ^rtjg itz^^mm^mm 

10 [00 3 3] ^wm^ ^(om^. %mi'(^m^ti 
M I s F E T i , t^-o^nsmmmwiu I s f e t 

[0 0 3 4] *^eg<7?B6(;DS6f}(i, si-^ic^y^s^tt 
Sr^-rs p f-t^/i'M I S F E T 
Sr^1-5nf^ + 4;/l'MI S F E T t i&F^iS-f 5CMO S 

[0 0 3 5] *^ig«m7©gW(±, -oco^^^flcf-y 
[ 0 0 3 6 ] 8 05 @ -oojiji^^f^ 5, 

[0 0 3 7] 9 ® i -ow^^iif:^ 5/ 

[00 3 8] 1 0 Og Wf±. -o«Jt£^<$:f^ ' 

y s R AM i ^mimwi.'&m^wm kt:m. 

[0 0 3 9] 10S6<jtt, -o©il^#:f- 

y T-ic D R AM i %mi'(^-^Wi^wmmi h^m. 
^•kM\Wi^MW%mmimm.-km:thh(nxh^, 

[0 0 4 0] 2C0@6<)tt. -O05i|£^^5- 

^tZh<oxh^c 

[004 1] 

i^^m^thtz^n^m. (.1) ^m<ofsi(D^ 

±iii:S2 4i*ft±®?r*L. m.m I'mi^^Eic^ 

-hmm^ifLxmifhtitcMi^-y^t. me 

BiEmms^ixh^x. mt^m V- hM.^<Dmm\z 
mn ^iitcM 1 (omj^t , mm^ i (Dmmcom^c 
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*^li:A^ej^^^lMI SFETt. inEm2ii£^ 

ffiofisiiicKjit t,ix, MEM 1 roife^ii^i^ try- h 

[004 2] ±igLt#g (D iCiixif. MlMI S 
FET om2fflJ|Ei^^i^^f^:S^&lt*S-?:ix^'tim 
1 ®^»m®figi5{cS:g- $tl. SfcM2MISFET(0 

(C-eixmg^$tLt4b-9. tfcm2. m4«s«w^s 

5. : 

[0 0 4 3] Lfc^SoX. MlMI SFET*Jj;t/^2 • 
MI SFET-eix^-ixliiii3gilif^;iSBr|gt^c5, 
T, ±f2lg2«^»Jg(Z)i|ig^t±fa|Hco^^C)i|,sJ;K) 
fc;*:t< Lfcrtti!?, Jii2^.2if^^^i±iS^i^ 

T-ro®?i7iS±E^ 1 ^i^^ft t ±Em 2 ^« t T'Wfig $ tT. 

^i:^i^mi^X'% . ^ 1 M I S F E T J; 9 tSfficoSilA 3 
m 2 M I S F E T. 1-'j:t>*>ffi«jE^®i;SS^fe/jrM I S 

[0044] {2) ^m(ofS2(r)^mt. m^cmm 
L., tmmi^i^±ic^mmi:n-Lxmi-f^titz^i 

«»cg-r5^ 2«jgti: iriaii 2««iS(csfri5S 1 <o 

1 M I S F E T i: , buE^ 2 i^?S^^i:±(;,^idg?r^^ 

^xm^Mz.%2>f-vm.b. mm.2¥-vnm 
t ii5M<o»as5:^T^tm 3 ^mm&<D^ 3 ««i , 

MfE^3ffil^JiT-S)oT, wilS^2 hmSroffld^lJ 



(9) 

je 

» [0 0 4 5] ±aLfc^g (2) ICiixtf. ±12^3^ 
lgtrtT-«gS«(7)jgt/:^3te:5>{tiS:c?#. ^IMI SFE 
TJ:!9 ^,ffi05;*:tl,^m2MI SFETdS^t,^!.^, ^ 
. fc. m 2 M I S F E T«^;B . it^^i^SiSJlttifiai 3 

[004 6] (3) *ISPJ(0®3O#S(l, ^i3j£^^ 
iialc® 1 h^gi^^Sr^ LT^ 1 ^- h«S5r, ^ 
2 ^^^J^iglc^ 2 h^gilg^:^ 2 V S 

m 2 gffiam 1 ^^^(om 1 i: (SS 

jStom2^aS^Sr.T^t-^M#>^^AL. ®.3ro^M»^ 
ftSr*1-5®3^J^Srfl?^-f5.ISi^ ASJi^fie^ixfcm 

1 1^ J: 0 mrlE^ 1 y- hmo«(cm 1 ©iteid^^a 

:: 1 1 J: 5 BfriBm 2 hm;g®«icm 

2 ©J6^Sr^-f ist , iriam 1 nm^X^y^ ^ $ 

#A L , HfrES 1 J: !9 1 it;v ^m 2 ^^Ei^^lft 

Sr*-r5m2^1gt§r?gfleL, WSm2ro^a]KT-v^i' 

S^^T^^;i^^m.2it^'5S^^:^®lcm2^ms^jK1-;FM!^ 
5r^AL. WISm3^$e#iggJ:r, tS5v>^4;f;j$^^ 

S5:irt-Sm4®«5:Jg^1-5ISi:, 1512^2^1^11 

Bi^mrias 1 nmmx^^Mzm ■ ^m^. 

[0 0 4 7] ±^Lit^^ (3).icj:hti. m2mmi: 
T. m4mmti<D^m<o^M • ^mi:tt^2<o^ 
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■I004 8J (4) *^§gc0^4«#©tt. 

p^^i^c^ if-vmh. mm i 'i^- hssics-g- 
' t , mm I M«±-eifeoT, uries i f- vm,^nm 
m 1 m.h iPi-^msiT?. %-^-omm \ ^wm^t 
M • ¥^<*s;t&i7)^^jiE5m 1 M I s F.E T t. ttim 

W, 2 ^^ft^MlgciffilCBu^m 1 ropf J; ^,JI^^m 2 « 
Mil?r^--r5-/- ^^^MS^^^L•C^lt?>i^fc^2y- 
HulSm2y-hl;;ffi(cS-g-$ix, iFE»2i^ 

'^mim\cmm 1 tts^^co^ 

±T'fcoT. Huiem2i^-Hjfii«{||^{c:gj/?jg^$;h, 

2(Dm.mh. m^%2(r,mm\ci:^xm.^^K. m 
sm4SJI«i:, irs^4^iaci®fc?i^^$jtfc^jB . ij£ 

• ^<*»SJi;4^P,j5E5^2MI S FE T i: Sr^f-T^ ^(O 
10 0 4 9] ±iELfc^g (4) (CJititf, ^IMIS 

.Mi.sFET®av<?ir ^ffl«T-^>sm4^ig^^iI(a± 

5o -^rLT, II2MI SFET(^m4®lgll^lffiygijig 
i !5 t:*:tv^m2«*i^;fr^s^2W^«U^»c||-a-$ 

*y±y VS:*^^inmmT<nm2mm(r>iry±y V 

Sr5fe:»5i<*ft. MlM I S FET i t) tiB■JEWigl,^^ 
2MI SFETz)S#t>ix5, 

10 0 5 0] rCT-®:t7-fe3' hfiJi, ^t^/^ 

100 5 1] (5) *^?gwB5©^gtt, Ml^^ 
1 y- LTM 1 y- hmffi^, 0 

2 2 Y- Vmm^^t LXm 2 y- h 1 

^SST•^^^'$i^T^^/j:l,^gfrE^li|^^^iEt, HIT so 



(10) 

"^mm&i^i-^^im^m^t^TMt. mm 
(-.^ mm 1 ^^^c(Dm 1 t tiBLno)%2 

IS t . la^ 1 y- h ^m.mm $ tttm i ^j^^^^s 
sfc io'sfrEm 2^- vws.im^^fit.^ 2 ^i^^^^^ 

m^^2^^p^^m±.(omm\zy<f>-v^:^y;^^ 

mm<r>i&mmmmmi: <o h^^immiM^^ti,^ 
2 (ommimtxmt . mm 1 <Dii&mv^^ ^ ^ 

i^T^^/^^^m l ^«*±®»c:m2^mS^^1-fci:)©;F 
*E#;$:^A friem 1 ^jfi^g^j: t 2 

» fffeBl<^i^^jcS'g-$tifcB2^JfiE 
. S:^^ L, mm 2 ©^SU^T-.-r;;^ ^ $tlT:v.>/il,>^ 2 

Striem 3 ^Mi^^gff J: 9 fc iB I, ^^ 4 ^MtjJgSSr^ L ' 

t , mm 2mMmcmm i ■ 
■ ^^^m^. mm4mmmicmmf^2omm 

[0 0 5 2] ±ii£tfc^g (5) [zi:ht£^ m2^-y 

' ^^A-^^4mmmx<o^2mmm^fSi'y-h 
^mf)-^m 2 mmt xom i mm<^j: t ±t < 

tr-tS. L-fciiJoT. miMI SFETI±il5igi!if^-c, 

ttm&'mimmcm ttzmmu i s f e t t lto 
T^-'i'^sifE {m.) ^s#p>ti5, m2Mi SF 

iroJ6«:lg(>:J:oT, m4^1^i^(0^®cr,^jg . 
^^1 i (±m 2 wlfeaJSlc J: o x^ii^-h g es-g-jgfig $ 

[0 0 5 3] ( 6 ) 6 (D^&ti^ -^O^^ 

***lc^l^^cEil$^^fc^l^§S;gJ(^)^^ !>i/>i:Hj- 
mi^^mtitRM<r>^'^n^^7Pts^2'^M^<r)^2 ■ 

<>^/^b^^L^ mmi':?j^A^^mcmm^^i,x 

m-ihhtz^ 1 y- hssi, 8512^ 1 ^a,A^j^\cm^ 

2 ig^s/<7)B 1 , mm 1 M@±r-s>o 
H«iamiy-hm««o{iis}c^i^t)ti,fcsi©jfe^ 

Mi« H«1Smi©S6&|g{cJ;oTS-^$tL, ^roSi® 
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it^MtA^b^6f^2mmm^^^ji'<DmiMi sfet 

2 hmSi , Miam 2 i^oL/H^I;:^ 1 ^^Scom 3 

^4^«i:, mm^4mmim\cmmm2(Dmmmicj: 

10 0 5 4] ±iiLfc#g (6) ICj:tv(f, SlMIS 
FET (A#6<l(C|i;pf--t'^/UMI SFET) CDfefed 

='>^i!' ^ffl«■efe5^2^«t^(om2««^E^cJl5 

ix, m2MISFET (:a*WlC«:n5^+^/UMI SF 
ET) «fe»<0=.v^^ K^«t?«,Sm4^igti-?:®m 

is«mics^$tL-cv^5, ^LT. m2, ^4mmmm 
[0 0 5 51 itmf£:i^m(r)mmm^i-^^ 

[0 0 5 6] 

[0 0 5 7] <mm<D¥M 1 >*llffi«?gfl| 1 -CIS, « 

[ 0 0 5 8 ] n 1 tt^mmcomsMmm $titz^^ 
^Mmm^msxh'o. 77'>=-.>i^ij tcui s (co. 

mpleraentary Metal Insulator Semiconductor) f^^>i' ;^ 
ffifi6«^SS6[^|5]gS (Logic circuit) iiJ:!7>5^yyi: 

T. ia2iar®77y>^p(^yrt;|j->^7^^LS I.W 

[0 0 5 9] CM I Sx/W;^(4, ^ 1 

(n) ^^^^/WMI SFETt^l^SSICjitLTS^ 
(D^mSSr.i^tm 2 ^SS { p ) ^ r 4;/HVl I S F E T 

5^">'^^f±. ii:t "CMOS" ii^imxi-^s, 

[00 6 0] ^T. m2^f^\^xyyy'y^:^^^)tm. 



(11) 

[0 0 6 1] 77y->^>^y,^;U.>^^^LS I 
T. liiiS^S^iLSrtT^jgjgni/yiriiiKLOGIC 
yi/^^^yru-fFMAY, LOGI CiFMAYi 

— ^'^v 7 r D B , ffii;?. - muz.mmns.wm 

KPC> ?^^(Ofc*<:o^J^^|5iKCONT 
1 ^ t-CT-i?Ktil L^O;fc^t>(^)|lJ^^|iI^gc ONT 2 ^« 
10 ^LTV>5, SufSFMAYtt, H^fi^j/^gii;?^ • 

J:oTft#Sr»m;t?rtgT-S)or, E PROM(Erasabl 
ePROM) <!:(Simc^©j>(^-y-ir/u<|:i|@oD 

[0 0 6 2] ::(^77y'>^^^yp*,^,>;,7^^LS I 
14. fflxif. :i1-gi5^1ff3. 3 VdSft^^tlS, 
» ^y^T'lrtiai^iiStbfcl^'iElilK (fcittf^ 
y 5 y : il^ii-T) IC J; !9 $-frTrtgpffiaffi l . 

@K (il/THirl-) (-J:!J#]E$*rrta5SSffii 0-1 

:^#tt^^-r5M I S F E TJi J; ?) ±i2c5@ 

[0 0 6 3] f^SiSIIEl. 8Veffii!i$ti5MI 
S F E H4 1 . 8 V^iiM I S F E T (1. 8V-driverMISFE 
T)i:W5o ■ifc> ^?P®!1®E3. 3 V/jS^glSfiliEi 

L.Tffli/>p,ix, ^rofffis. 3v-e]^«)$tb5Mi sf - 

E 3 . 3 VffiSiM I S F E T (3. 3V-driverMISFET) 

^®E®!SlHli«PC^Sjsg;t-5 
M I S F E T© J: 9 |Cf*jS|5il5®E 1 0~ 1 2 V-eSiS^ 
ttSM I S F E T 5:1 2 VmflM I S FE T (12V-drive 
rMISFEDtSp.. 

[0 0 6 4] 1. SV^fiMI SFET-^3. 3 

VSKiM I S F E TO J: 5 ;'j;ffi3^6<,(Cffil,N^^f,05M 
I S F E T (4iaiiYI:<^ *r ^«ig t ^HBfb $ 
5o LfczJSoT, ^(OJ:p^eMI SFiETI4<>'-Mt;E 
tZT. ::<!CiJ:^/iMI SFET$:fi»£EMI S 
FET (ffiSSffiMI S) irgp, 
[00 6 5]-:^, 1 2V«MI SFETC0J:9/£;1S 
*f6<IlC^l,^SE^»)<0M I S F E TI4-/- hjiffi^,iS< 
$ix5, iJtT. wOJ:5/iMI FETSrifiRjEMI SF 
ET (iliBflEMI S) impo 

[0 0 6 6] 0m\L. <s?s»s;^*5iim=^ h^bsra 

ofc*^?^®77 3'->^p<^yf*?iS->^7^ALS I 5:0 
15:ffll^T»T(Cia?gi-5, 0114. 77 7->-^;<^-y 

fhm-y:^Tj^ L s I ©nsB^fs^r-fco-c. {smm i 

SIfS. iSBEEMI SgiSfciUtpJ^ y-fe/bgpo5MI SEE 
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[0 0 6 7] illlC*5lv-c;-o(^p5!4^^*** (p 

^-mmmiTT^t p (p-wei d sa t i^mmm ^ ti 

tfim^m^^^tlX^^^, -tux. ;<^!;-tr/ua5 - 
( F M A Y) \ami^il,^ n -J^oiyw (N-ISO) 3 L T p 

m\tmm (mi sFET;isjg^$jx6^«) ^g: 

^ ic 5 J: 9 ic^Ffflft: ^ ttT I ^ 5 0 

[0 0 6 8] imi£M I SS^{C:Jol>T, n ^7^/^4af^ 
t^^ Pf't^/L^MI SFET (PMOSl) p r>jc 
/t-5aF^{Cn^^^yUMI SFET (NMOSl) 
i*tiM^^hXV^^o PMO S 1 J:t/NMO S KD 
^ix^'tlfi. 1 . 8 YmWlM I S F E T5:«^-f 5o ^ 

ir^/^^mS:WJLTl/^5o LT. PMOS 1, NM 
OS i(7py-^ . Ki/^vffli«gEiaJ:U!y-h^;g^ 

l21s.21d.21g^5?g^^tlTV^5o :iixe>^Ji • ^igfr 

[0 0 6 9] KifjEM I SjfStC:fo^lAT! n ^:^/U4b^]c 
pf-ir^^UMI SFET (PMOS 2) p [J^^yi^Sb. 
rtfCiaJzUfn^t^^/U-MI SFET {NMOS2) id^^- 
ixmjf^^^nrv^^, MOS 2:fo±U?NM0S 2C0 
-ttimii. 1 2Vffii!iMI SFET^m-r-So ^tL 

-tur. PMOS 1, NMos i(^y-7i • 
[0 0 7 0l^^(c; ^^y^r/^g5^c^^^,^T. p ^^ol/u 

/i^B^$JxTi^5o' ::n?>6oy^y-tryHcj:t3, prjx. 
if. NORl!co77v^;^^yir/UT l^>f'd5«^$ixx 



(12) 

22 

[ 0 0 7 1 ] 1 (c iixif ^ fijgjBEM I s 

JPMOSI, NMOSl) oy-;^. Ku>f'>®^SC!) 

im^^y^^ Vmm 19s,19d;16s,16di 
• ¥^«:S^l21s,21difi, ^^-hmSQa.gbCO^: 

i^^i*i\^<omm^^^^:^y^y^\cii y) m^^titzm 1 

^jl.^^^^) 15d, 15a<^^*BlcS>& (align) ^ixXl^ 
10 ■f^^t>*3, {&HJEMI SSKc^MI SFETf^, [i| 3 
toi^LfcJ:^tc, sm=iy^^ h^«(9s, I9d) i^Ji • 
(21s. 21d) i:;5J-S:Lfc/>'>?^-V?F^^j^i /^ 

T^V;^Sit(c7ioxi^5o 

[0 0 7 2] ^(^^aifJEMI Sl^itCiSign^/iy^lpi^g 
5:mt-^fci6{C, «iEMI S<D^-hmm (EM) 

tim^tix^^^^o 

20 [0 0 7 3] iSBJEMI S (PM0S2, NMO 

S2) it, -t^lLtz^yiny hUl S(OPSm.^^M^L 

V:^M«(^i«^g«®«'(SBl|::iy>5^^ h^i^) 20s.20d; 
17s,17d<!:^^'^^«:EjE£;^21s,21di:l^. 

-y\^^^xm^^tirzm2<DmBmi5e,i5c<Dmmc 

S'g-^tlXl.^^o -CO||2(7)ffei^Ml5e,15c(j:, |113{C 

y^v/ 1 J: t9 iy±^v^y^^-ymw2^^t^ J: 5 fcf? 

SI («aMI S) *5j:UfNMOS 2 (ffiifjEMI 
S) tc:iDtj-5i£^$et^^l|^igc<^:ty-ty h:g^^jt L 
S:^. NMOS l:^:7ir:y Kg (OFFl) > PMO S:^- 
.:7-t :y h;g(0FF2) CO^^ICfeS, Ltzr^^X. mi£M 
I S^C:fc-^^X(l. fi^*«t;Sg||«f^X^^SJ;i5^^ 

tcisb. 7^<yyiy^mm^±C\c<</j:y), Kuw'^^if 

- ^a§«:S^^21s.21d(l. ^^^ 2(0|6ajgl5c(C 

ctoXjiigg^ig (ms^^y^^ hmm ns^mtt 

[0 0 7 4] Z(D0imEMl S(D^-hW,m\gtt, f- 

iX fiifjEM I S\at-<Xi/y>TJ>.LS I (73*Xi^fe>5 
W^755^i6X/h^l\ t^^^5^. i^BjEMI Si^iagEl 

t^OXfeS, Sfc/ffi»ffiMI SIlffiBEMI SICit 
'0 Satt«:^*^tuXi>/^l.\ Ufc^JoX. iSBJEM 
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10 0 7 5) ^mmffymmKOyyyiy^/^]} 

10 0 7 7] S$t^l OQ • cmiS:*1-5pS!->y3V 
(S i) *feB^H;i^?>/i5^^fr*m5:2iiit-5, 

«sJx.iiiI^io~30niiiSS60v'!; 

= ymtmA- ^j; 5 /^• 3. h-mimmtmc x jg^Et 

■5, fit^T, ^W/nV KM±(C. Ji:$100~200niiigg03 
-> y = >Sfk]^S:f fc^^ffi^fifc. (CVDiS) (C J; ^) Jf^-f ' 

[0 0 7 8]■gg^^T, ±i2SYklg±tc,^^:J^StlSl5!cgi5 

J5S§3P Lfc7;*- Mx'v?;^ h^;^^ y 

. i'yirti r t IC i 19 , i tCgg$350~4C0nm' 

S«C9«2a (04) 

[0 0 7 9] mt'y'J ^ym% Vy'<^y^i^ir 

1r^-)SM±. *»l;ctfCF4+CHF3+Ar4:fcttCF4+ArzJS«^$ 

II, HBr+Cl2+He+02>iSi£^$ft5„ 
[0 0 8 0] »:t,>-c?. ^hL'v';^ h-r;^iJ'^6^5feLfc 

$400nin© y a >||^t:^^ C V DfeT-±ia Lfc^. 
-?:0->y = Vi!f»»2art(Z);^fca5 J; 5 \CCU? 
^it^i^mWMm : Chemical Mechanical Polishing) 
fefcioTSFWkl-SrirfciJ;?)., mi-^mmi$i2t:M 
fi£t-2>, ^rcot. ^10 0 OiCroiiA!ia^^jg LT3l2al;: 
ffl»iiS^^fcv'y 3yK{t:J^^rV£^7 7'f (jffiHSft) 

t^. SSSi^iklcj: 9 i(o^mi^:^mmm\ci' y 

[0 0 8 1] {<>:^ji^m^xm, ms-mi icm. ^T,• 



(13) 

[ 0 0 8 2 1 S -f , E 5 \C7r=tJi 0 fC. i ^ 

[00 8 3] ^^#:**1S B±IC, > ^ y -fe/UgiiiS|^ . 

^hyy^'yt^'SrTiciu^^tSo ^lt, sii;^ 

n^>a:yu(N-lS0)35r®^1-5fc»(C. 7;*- M^i?;^ 
^y^•^->'PRl (fcj:tj«s^:»(t^^2 w-*ii) ^ 

/l-^-2300keV, K-Xi:lX10l3/cm2©^#-C% ^^Iji?. 

Mtf Lft»(^fc*0#ft*!!;g (T^-zU) ?rfTl\ 

1 (OiS;5^ e, $ 2 ~ 3 ^ mrogg lc:^MfeJg*C9 

( 0 0 8 4 1 iJ:i,>T% 7;*- h i/v?;^ hx^-v 

l©iffi(OiS»EMl SaswPMOS lfc±Ot;giff;EM 
I SgpwPMO S 2 iSJg^$i^5Si5^^t-ei^-e^ln 
/L'(N-»ell)4a.4bSrff^^t-5fcferoY^ViT*>ii;^^5fT 

[0 0 8 5] y^\.v'y7.\.y<j^- 

^^/l'=*'-1300keV, K-X»lX10l3/cm2(O^^i|:, ^flig 
^■^/U=lf-600keV. K-Xfi5X10l2/cn,2«^fe|:^ 
;&Djij:^>'U^-200keV, K-^^ftSXloH/caiZo^ftJ: 
?J/i53o<0^frT'^|5g6<j{cfT^, $e.(c, pS^IE^© 
27 j/fk* !J'»(BF2) «iiJx.tfAD^a:^/u-p-70keV, 
K-Xft2X 10l2/cm2,^^^-t»^ :f >fr*,ji;5^S:ff 5 J 

[0 0 8 6] mims. y vof ;*-viT*>ii;^«:, 

BF2tf3'<:tyfl-t>ii;^(j:, p5=-+^/UM I S F E Tco 

[0 0 8 7] i^:^^T^ 7;*- n^v?;^ (^;^ 
if) PR2Sr^4LfcS, ia7fO^-ri9lC, 
1 ©i®(DiS»EM I SggroNMO S 1 , iSREM I S 
Si5(^NMO S 2 jxSgiS^:^ LT><^ y-fe/UgJi 

^ixmp ^'^/^(P-Well)Sa,5b.5cSr?gfig■r5fc 

[0 0 8 8] r©'f;t>}Tt>ii;Zftt. 7;^- h Ui;^^ hyN- 
tf;!»D]ii^/U:^450keV, K-X»l X 10l3/cni2(O^^^ 
AD3i:i:^/U^?200keV> K-X»3X 10l2/cn2o5^|(t:^ ^ 
rADiIx^/l.:^:-50keV. K->fJ:l. 2Xlol2/cra2o3^{t 
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[0 0 8 9] n !?i/uijj;c;p e'lc/p^^c^fcfeW'f :^ 

[00 9 0] ^ y -t/ugp^r'- h^SUgJg^XS) 0 

[0 0 9 1] ^J;t(i. i}i^fr;*c^i»iS2rHF (75' 

J: !9 #^'^>'^gS(cJ|:$ lOnmS^co h ^^/u^-fbi^cs 
i02)65rJ15^-f5o 

( 0 0 9 2 ] . (p( * y ±fl^uf- V mm^TM) m 9 

tt« p'*y-lr>'K0-/-Mi*|SiS:ji^-t-5X>j._>.^^ 

[ 0 0 9 3 I S-f,- Vy:^/i'mmaim^^Mc^^ 

y» iSr-ttf^^B^BV'y =yS7;S5CVD (Chemical Vap 
■ or Deposition) fet J; !9 , JS^.TOnmS^lCiH^^^ix 
5, . 

[00 94] ^^^T. ^^fav-y =>'^7(0^S(c1Fh^ 
iL.TCVDj£(Cj;o-C->y3' >'^{l:M(Si02) 

[0 0 9 5] iBtV^T,. h |«x^-vpR4^^ 

[0 0 9 6] mm&Misv-hmmm^xn.) m 

[0 0 9 71 ^10 \c^i-j: 9 ic. 

l^tSiKffiM I S^PJCfcftSM I S F E Trofc*©<>'- h 

[ 0 0 9 8 ] y- h^«t^6btt, v- y = vK{l:jKi4>f)j5£ 

:t/U4a, 4b, 5a, 5b©^®Sr^Kftfelo: J: oTJl^^^ 
5, y- h^ii^6b(0MJItt 15-1 6nffla$T-S)5 

[0 0 9 9] ({SREM I s ^- h^mmMfSixm y 

-h^^m6bi:^9 5 ox. 2 OminT^-yULfcl, 



. mebmm^U «£EMI.sa5fCfclt5#!^iyU4 
- a,5a©^ffi5rgfcH$-B:S, 

[0 10 0] 7;^- h Ui;;^ h>'-<^->'PR55rSfe*Lfc 

m 2ic^tJ;5lc:. {SifffiMi sgiiroMi sfe' 

®tii Lfc !>Ji/u4a, sa^m^mmt-t^ ^ i I- J: ?) jgjse 

5i>^i, ifc, SifffiM I SgBO^'J:/^4b,5b±©■{r'— 
^^«6b(a> y-hJ6MU^6c?g^^fC, ftBJEMIS 
10 a5(0!>x/Mb,5b^®;4SSK{k$tl. il^^iSj 1 SnraWfl 
Ig^tlg (f— ^/USi02)g) T'«^$ix5, r©J;5'ifJ 

[0101] (^*yir/K ii5BilMI S&fgKEEMI 
■ S h«ffimi8) H 1,3 (ujj^-fct p IC. h 
Sg{t:Jg^5ffM^tLfci|^^#ft:*#:iWiS±#:|c, >f-Y 

y ^v;)^f>^£9. cvDffilcJ;oT^^^£§i^5„ ^#1 

9ro^li2 5 0nnSST'&5o M^^T. ^fr«9Sr^y 
f-V^>S^^_-:^^.f,=^5^-j^(,^ ^^ggggfJC, CVD- 

20 Si02J;t)/ig5:Sr+s':^liooSrJi?fi£t5, ^tyT'^co 

(0 1 0 2] i^^^T, 01 4(C^LfcJ;9t, 7;*-M^ 

[ 0 1 0 3 ] i^l^T, 0 1 5 (C^ Lfc7;*- h Ui/;^ ^X 

(v;^^) PR55rl^*LfcS, Hi 6(^:^LfcJ: 
pIC, ^^^^«:*^^:li® (WJIMI SSIS, i^lfJEMI 

steit/Tf^.y-t/t^) ^^(c, cvD- si02J: 
?).fi£5il$5 OnracoJfi-yyj^iia^-e-s, 

(O^-^j^yilOOaroJI^ttS Onmi/iO. ^- y 
<0^ft^l3i(^df ^ y7'gl00ba5Ji:$(ll 0 Onmi/i 

[0 10 4] ggt^T, ^«i:Ji9Sril^6^*-t-5- iieiJ: 

[0105] sr. H 1 6 (C.T^ Lfcct 9 (C, h Ui^ 

) a. lOOb^il^^St-5, 

[0 1 0 6 J gSt^r. KU-i?^ {^;:^ 

J5') PR7SrS;iL.fc^. iai7iOT^LfcJ:5li. ^^vf 
llOOa.lOOb^r^^^-tLr, ^m%ii7.^m\.^x^^ 

S'>y =>l9S:;i^jc:y^y^ (Ky^-oiyf^y^) 
b;9c.9diJ5. y*/U©3V hn-/U^- }.f;,gi9eiJ5 

100a,100bt,:i::yf^y^^$iX5^ |gl 1 7!CiJ^^T, ^ + 
y y'llOOa. 100bW^:ixm<O^ttl5|J|^ Cff $T-^ 
tXI^^SiS, -<O^,^,T*W:^^3^yH00aCDigJf|i2 0 
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[0 10 7] ^^vfm-k¥-vnMA9-i^imi<r>-7 

^-v (v^^^') PR7?rBSiL, =*-ty7'1100a,l00bSr 
lo 1 0 8] j^v^T. iar8(c?pt<t9(c:. >4y-tr/u 
^iLT. 7D-x-i'>^a;;S7(OX^->-;t,oi5:f7 
[0 10 9] S-f, P'^-y±/uaJ«^PB^^)l8Sr:i:5' 

T, ^:^i!'PR8-eg^:>|Xfc^1'y7'Jil00ai:iS|-fe L< 

y 7*11003, 100b©a::y5^V:/;5S§^(c:/i5, 
^1- yy^lOObroMSSr^-v- ynioOaf^JK/IJ: ^) t:*: 
t< LfcSStt, ^S3SPiT'=3r^3'yil00a,100b(O^ 

[0 110] M^^T. =i> Fn-yuy- h^S9e»C3ft^ 
$ tL S J: ^ {C 7 n -r ^ >• ^^gg7 y ^ y 

fr^o cco^*. El 1 8 ic^-fj- 5 (c, 

-<>i!^l;S7«/-?^-ydJji^^$H5, 
■ [0 111] (NMOS(^LDDSi5ffMlS) 7;*- h U 

t-J:5lc, teSSffiMl sSBii^iSiEMl Sg{I©NMOS 

^ (LDDgSlOs, 10d;lls. Ild;l2d. 12s)'kM^t?>, 

(b 1 1 2] sr, mzMi sasiiHiitEMi ssBro 
NMo sm^mm}ii.n?i^v±A^m^mDU^^t^ 

[0 113] m^X. nM^mt LXm (as) Sr, • 
f-SS9b(Cj;oTjaS^ixSJ;5lCp !?a:yU5art 

(^»-, *L-cy-hSg9elcioT*l^$tu5J:plcp 

5, aDjSi;^/i;:¥^-20keV, K-Xl: 

1 X10l4atoras/cm2Sgro^ftT-fT^5tl-5, 
[0114] (PMOSroLDDgB?i?^Ig) hi^ 
v^;^hX^-> (v;^^') PR9Sr^*Lfc», Iil2 0fc so 



(15) 

28 

^w.mmci&-^mmwi&n^-%^w$. (LDDgpiss. 

13d;l4s,14d)*Ji?^-t-5„ 

[0 1 1 5] ST, liifiEMI SSi5iil5»JIMI SSB<?3 
PMOSB^®i|lct§3p|fl5^;S-t57;«- hUj;;^ y,^^ 
-y {-^7.^) PR9^S:Jgfigi-5. ^LT, nm^Wk. 
■ iLTsKny (b) Sr. ^r*- h«ffi9a{CJ;oTM^$'H 

=¥-10~20keV. K-XSIXIOH atoms /cffl2gg(0^ 

'i^- hmS9a. 9c(7)-5:ix-?H(c:t2KD 
[0 116] g?i,^T. T --jv^mLi.-^y^mm<n^\i 

®^*e#)S«wi|i3i^aiS (LDD^is) ^i&m-h. 

[0 117] (ffiit^Jg^IS) 7;^- h yy^^- 

'y- {^7.^) PRloSr^iLfcK, ll21(OT^1-J:9lc. 
LDDSi5j5SJi5^$tLfefi»JlMI SSr|5, SBffiMI Sgp ' 
20 *i J; Otpt ^ y tr/ug|5±g±(c:^-tt,^-tK^M I S F E T Id 

11, a^k->y ^>'MIC$lM$ix5fc(0-T?tt/i<, CVDSiO 
mxhr>X\,X.^\ ^LT, ^:(0^(11 OOnuSS 

j 0 1 1 8 ] (NMO S ftg^ffl^^^IS) m 2 2 IC 
JT'f- J;9(d, 7;*- H^v';:^ h^<^->PRii5:^;^^' 
T, %i<n^7.i; i^^--)) tux. S^k->y 3vjKi5^ 

[0 119] mi®^>^i'PRllC0l8PSgt±, WJEMI 

^«2±(cfii tx. ^^ss^«fofcllp/^•i?->x•« 

(NMOS2) miO^^^^'PRliej^n 
iga5tt*^^g|^lgE2fc iuty- hftSgdffigEJ; ij iry 
-ITS' h^iiXl^'s. 

[0 12 0] c:wBi w-7;^^'PRii5r^i,^t:g'ffc->y =r 

f-mSgb, 9e±jFS(46fe*$ix; t©-y-hSS9b.9e<75 
«lc:-!*-'< Kl?^-yuKl5a.l5b (mi©^^) Jjsa 
5o ^^-hMdOffi!ia(Ctt^l<pv;^^PRiijc 

y=vffii5c (m2©^iyi) 

[0 12 1] ggiNX. 02 aioi^ti^ic. rwsikv' 

y = vmSa. 15b (^KC^gyg) tt{b->y :^>Jgl5c 
(^2 016^) ICj:oX^^^^l5J:5ICp!>icyU5 
a,5b,5cl^(C-etU^-iXnS!^*ei^. #ijxtft;^ (As) 
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xtfMi^/W^-60keV. K-Xl:3X10l5 atoms /cm 

^l;S9b,9eco^i^^■•^^(ci^#fi^^s^A$^^ 

5o n^-V (n^flS-Z-^hmS) NMO 

[0 12 2] (PMOSSg^ffliS^g^Ig) 

[0 1 2 3] .^2C0v;^^PR12O^ngi5(l, fiRffiM I 

(NMOS2) tmrnmrn^'A^tzMz, ^20^^ 

lO 1 2 41 S2<0-7^:?PR12SrfflV>rSft->!; ny^ 

«ffi9cC»{|!|g|C(±^2«0^;?;^PRll 

. t i o T a-ft •> y VElSiiSii^a: y ^ $ tv/ gft: 

[0 12 5] Ht^T, 112 5lC:^-rj;9(C. :irog^kv' 

y=vMisd (msroife^K) t^fk->!;=>yJ115e . 
rtt-5:ti-?:*ixpS^^ti. fisjxIfiKnv (B) ^4:ty -. 

i^ii^mmmA^tii, t ts:t>%. -p^-h (p^m 

[0126] (•> y f-^ h'SM^Xm m 2 6 Lfc 
± 9 IC« • ^i^S^ItsS2ls. 21d. 2lgi^^ti, 

[0 12 7] fgtvT, ffis^Yt:wfcis:)«->yf--rr— > 

tls ^^■'y^'y V^ICiUif^ 7~1 Onmgg^a^tl 

,5. 3/-</i'ha^lC(±, (Ti) ^Sil(^i^s. Li>^ 

fiffiJtft 1 1 1> JC^iS^blcii L T 1/ ^ 5 r t iS|g P, i ' 

[0 12 8] a^#ffl^«t'T-5 
0 0^, I5^ggro7=-/u^!!;g^ff9„ so 



30 

'Oi^-hWM (9a,9b,9e) «©4o iOtftjgg®^ (I9s, 
19d;l6sl6d, 20s. 20d:l7s. 17d;l8s. 18d) (Diil't'hok 

oTc, i^^m<D7--,i^mt:no. zomM:. 

/Uh •> y f-^- K(CoSi2) i U ^5^J1 • ##f*:Kl£;«;45 
J15^$ix5, =y<yUf.->yf-Y Kl21s,21d,21g(i, g 

>" t-/i*p*,, «EMI s^Blctt 

K-^^-zP (|?i, maoism®) 15a,15d{cJ;o 

• f-f f-'S21s,21d.21g) m^^tl6. *fc/i«»SM 
I Sa5t|±vx^/N';5r_:^jg^j^jg^jg (M2. ^4© 
^mm) 15c, 15e{Cj:oTS-g-$tlfciSggM«(Cf-y 
f-'T" KS (^z-^yu-h^^yf-^ KS21s,21d,21g) ;j5B^ 
$il5o otij. f-yt^^ KM(lfi2g«^j|E (LDD 

20 [0129] la 2 6 (c:*J^^T. n t^^zMa i: p 

!?:i:/1.5a<i:(0:K#a5(Cfi:g-r5mi^^|||ffllgc2±IC, g 

-fk-> y 3 vMisx^Si y^^^^^a i LT^s-rs, r 

ixtt^ 1 Ov;^^ t^2 cov;^;? i ^l:t,^(c:-g•b■a:-f^^, 
©mt-> y 3 >Kl5x;4SS5 J; 9 IC 2 0© U'-:;;;^ 

(0 1 3 0] ->yi>-^x-i'3 V;SS^TLfc^ 
y ^V^225rlSaL, i^:^'^X•CMPi£=^:ffil,^T^©K■^^: 

^>'j ^ym22(omi^mti-z, m'H:i^v='ym22(o 
mmn. cMP&icj;53FS{t^jr#ituT. ag; ig^ 

[0131] m^x. isimkmm^m\zm^$htci-'j 
f-f Ki (3^vuK->yi#-^ K^2is.2id) mmmta 

[0132] (^1 l@E||?l?^iS) 2 8 t^f J; 

^llS<iOSHi^lSr/NV-y?gAg-f5, 
[0 13 31^1"; hJLTHSrJlfeiitfipicp^ 

[0 13 4] ;?>^^^r>i:Ttffif-yiJ-'(' K^iroSjtS 
^rESCfcfeWSffE^lL^i LT> aft9':?> (TiN) ^ 
^/■«2'^y>^^jCj;i3»<liia-f5. gg|,>x, 
^^ymUc^yV^T'y (W) ^r^^'V^J'^' h?L5:S» 
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S»iAtffc*t. W©]!Sff(±3V^i? h7LS©l/2£(± 
!e:<^i$ixSo -<^^, liai-fci^v^^rv (W) *J 
■ it/g{bf^^v (TiN) ±W^j^yfy!fti>:}im 

(013 51 ftlc, ^Jil?::^^^V.^fe(cJ;t)iiaL.. 

^f-^o SlJlBE/SH:, TiN/Ti/AlCu/Ti (*±l/± 
l/±iB^l/Tl) T'1Sfi£$ix5. t 'i^?*,, ^ l^B 

lOnn) , Mi^mSSMifntbtzM-O.S'iiCxi : 500 

nm) , AlCuiTiNttOfBlrog^^ttiJr^^ffCl-Sfc^roTi 
(S:^ MOnm) ^ LTSItKitK^: LTOTiN (ff^? : 7 

mti&i±^ (TiN) tt^M^v';^ h<0S5tSf|C^jai;J^ 
10 13 6] {^2MSSSMM^TW 1112 9lc^1- J: 

[013 71 t-r. m2 7\c7PLftsmmmm22(Drf^. 

[0 13 81 i^l/^T, K{l:->y 3VM23© = V^^' h?L 
L, * urn 2 8 \Cif: L fcH 11 B coEi^figl 

^^<^-ym^ti, 

[01391 (^SlBSailJg^XS) ^3 OJC/T^-fJ: 
Pi-, «PBll6^24±(C7'7^^P3S::(M.Tm2lBiOE 

[ 0 1 4 0 1 ^31 @ roE»3H:, B 2 1 a ieiS?i5fi£X 

(01411 m4MBiimM^iM) ^3nc7P-ri. 
0 ic, sm^mm25±\cy7 i^Pi^^Lxm 3 « b we 

^2fcg;gS$ni.m 41 B <^iei^4<^^/^•^-i^^fig-r 
(01421 ^mm(DWMX'fi^ 41 B (DimaiiiM± 
lfc/£5„ Lii^L, ia^M4tt, m2lBBa^ilg^I 

(01431 (^<5'->'<^'->3 VEI^fieiS) |g3 ItC 
^ttlt 5 J: 5 y< y -> 3 y^26. 27SrffMt 
[0 14 4] Tlro^^j'V'-^-f ->3 Vig26l4, aft->y 



3 y (TiN) /■> y 3 yK-fk^(si02) ©SJi J: 9^e5«l«Si^ 

■5^- h (Tetra-Ethyl-Ortho-Silicate) m : 800n 
m) i g-fb-y y 3 i^® (i:$ : 1. 3uni(>^ny>-tA')) 1 1\ 
T'^X^felcj: i3JlftJg^£$ixfcaiM-C«j5S^ixri/.^ 

(0 14 51 y -f ■>3y^27(4zify^$ K^;t»flM 

•0 t LXB^ptl6, ^•n'j/v"<w '>g >'ig26, 2Hzmtfh 
iT-fcM P (4, ^4 1 B.OE^4£0j}f Y v^'/-? 5/ KSP 

(-±SE^ (AlCu) J;i5fi£S, 
( 0 1 4 6 1 Lfc/-5 3 y^Ji^^lSS T-O 

St* n -fe- ;^ t L. T , OTWX@;i5=ff .5, 
(0 14 71 ¥^<*^'^^^(4^|^(^ I C^Uy hm^. 

.1 C-iu^x hiSr^^wy- K^u-Aic^-g- (*VrV 

y^) -fs. i^ir->T, y- K^u-Aw^gpy-Ki I 
i±mSMiii^b^^^^y¥^y^y<-yh'^) bi:V^ 

i'T-mmS^J^gi-r 5„ !7 ir«Al 17 ^' i' t L < ftAu 17 

30 LT, :y-K7i^-A(0^#^^^-f5rtlc:j;t), |g 
5 4lc^-f J;5''<C7 7s'v'a-;<'*yF*i®S->;^rALS I 

m 5 4 \cm \^tzimm^itm.^w^mimmm^y< y 

14. C^Us/ hiooisgas^n, v';^rALS 

I I C'<k3' HOO(CiSltP)tLfc*'>'x'f >■ 

iry<y ¥t'<yi—*j- vmb<r)Wi\zu^-Yim^m% 

^miiiiU^ y-f- y - Vimmm^stmmzi: (J 
40 tf±$jxTi.''5, «si^jH^i04OEgia^>?)^tbLfcy 

-Kl02^4T^7^y-Kil5;$l^. ;(f/U!?'<>'yffi3§i£: 
fiEto Bltt^milI<Ofcii?):Wfl|^±^Za;!i»t,^tbLfcy 

[0148] 1 itLlf. ■fiiSEM I S*J 

iO^lJBEMI S©^^■fi^«il^SS^«^S^«i:l^:v'y 

5/->i^^-yi^jS->XrAL S I/i5#f)n5o 
[0149] *3IJi©?i^^ i(r>lo 
50 lc:St^Mc:x^-<'i'>;#ttw^/jr5MI SFETSr#5^i 
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■ftit'himSMl 2, (PMOS l, NMOS2) 
irSBJiMIS (PM0S2, NM0S2) Sr#5^ 

J 0 1 5 0] :^%m(Omm l iixlf , SBJEM I SW 

LDDgp has) ^c(l-^^yf■^' Ki;S5jg^£ 

[0 1 5 n ;$:||ffi©?g^l(cj;jT,(f^ py-hPM 

OS. n-/— hNMOS iD^^x-rr/U-J^— f^f^t 
CM^S^s#e,ii, ^Mk-Cd^o^f -t^yi-^^SrJiilij 

[0152] 1 {c ititf, ^mmmmc 

tx i^*«'ft$iT/fc7 7yv'a.p<^yf^^e^;^xALS 

[0-153] 1 (d itlJi, fiifSM I S CO 

^-■h*6^:JSS:f±4.5~5nraSS-CS)!9, iSftjEMIS© 

.SEMI sa5y-hl6iy^^i£XS) " wmidfTtJtl, 

7 y -/a. ^ ^- y rtiS->^7- A L S I 
[0154] 1 -C'll, iSBffiM I S 0^</- 

ffiS$4xTt^5fcfe. ^ro^-^»®±(i•>y•^^Yr- 

(M;ttfl. 8 V^SiMI SFET-C«fi£$tL 

[0155] :^mm(omm i o?ig^^fiMiS(*, MMm, 

^t:(iiStfc^ig^J-fi|(Shallow Groove Isolation) gJff;4J 
Sffi^ixS. aS:J>ita^fftt. LOCOS (Local 

Oxidation of Silicon) Sffi-effM^HS^-^-Xf- , 
^' (Bird' s beaW^S^SU/tv^fcJi), m^^mm^n^ 

'[0156] <ll;Krojgte2>iliiSffiMi s<oy-n 

[ 0 1 5 7 ] 0 3 2 iCT^rj; 5 (C, ±mm(Om 1 T- 
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mi«^8yBl5afcj;i/^2<75i^ 
5®«16s, 16s;l7s, 17di5S?g^^ctt5, 

loi58]ggt^T. iiasfoT^i-ipfc, ±sili6 

5d^l5e;J5?g^^tlfc^tt±fe^ig(^^^S 1 
"C?ft^*ffl«19s, 19s;20s,.20d;4SffM$ix^, 
[0i5 9]Hv^T. ll3 4(cjS1-j:.5(c. 

[0 160] L-fc^SoT. SBfiEMI SSB(0PMOS 
2, NM0S2O^i^^■•i^©y-^a;S^ffi|c,4->y^^ 
f Kl21g;jSJl?j5g$tl5, 

« [ 0 ^ 6. 1 ] ^mm<oMm 2 ic itiij , ffisjEM i s *3 
J: ti'.fiifffM I s <7)y- h mmt:m. Lfc»ft ( 0 . 

1 8ura:^n-|r;^) ©7 7 s' v/^^ * y rtiSiy;^7'i, l S 

[0 16 2] <^JgcoffJli3>ll2t^Lfc7 7 3»v'^ 

/ ^ y v'^ 7^ A L S I il n i; 5/ ^ gSLOGIC. 
9iJ;ttf|g|[|5iK^fl5(CPU) {c:3f-^ y ->^p( ^ y ds^i^^ji, 

5, *i'->^p'^yttf^^;j<^-y-6:/ui LXSRAM* 

[016 3](g35(c:SR AM-feyUroiHlKlilS:;^^^-. N 
MO SQndl, Qnd2(i, p< ^ y -fe/KOigS!)ffiM I S F E T 
t L.T«teLri,^5, PMOSQprl,Qpr2l±, 
I SFETiLT«i|gLTI.^5. ^-U.T. NMOSQtl, 
t2(l, r-^teS®;X'('5'f^Ml SFETiLTffilgL 
Tlr-'S, !7-KiSWfLllNMOSQtl,t2©^^-Hcg^^ 
f J/ hmi,BL2lc(4SVN{c:seLfc 

[ 0 1 6 4 ] S R AM-fc/KO u-^ r ij' h SPE^ 

5 7-hmz)Sgaft^tti, NMOSQtl,Qt25:«^gt 
5, -/-h^gblziSKeLacoStt^^jSr^gJSY* 
fS)(CSacxEtt$tU, NMO SQndl ^- h 

aS9b2ijS LSOffitt®Jg|r.^^5 J; 3 IC Y*|6]lcjit; 
TEfi^ti^. NMOSQnd2$rSlAe-t--5,. 
[0 16 5] -fe/K^T;^!;, ^i^5^(SI®Jt2ICJ;oXE 

Tl,>5, '>'-hS®9blt-«^{t:$ixfc^>-'-h^9aii5 
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Six, PMOSQprl?:«j5gf-5„ ^-YnM9h2t-W- 

I 0 1 6 6 ] -f: LT, y- hm@9al, 9blC0-gEiSNM 
O SQnd2i:NM0 SQt2<!:W*ffii{£^^^lga,i(Cg;gg$ 
HTl^So tfc, , y-h@g9a2,9b20-^aspMO 
SQprlW4^^<$:^j|tL2(Cgi!$^TI/^5, 

[0 16 7] ±iaNMOSQtl, .Qt2. Qndl, Qnd2H:, m 
UtTnLlt^mSMl t'i*:>*)NMOS10J:5(c 

fc, ±EPMOSQprl. Qpr2r±EI 1 IC^ LfcfiiffiEM I 

s, •f'iJ3*>PM0Si®J:5(cLDD«]t*3J;t;f-y 

[0 1 6 8] roJ;5^£#|^(0^^y-(ryu<^-^fii:L 
T, SV^(Cp»)-g-5^*yir/HiXl-XlifS, X2-X2ii, H 
-Yl«. V2-Y2iS^^,L>{C,«*f^gHgJix5. 

[0 16 9] mf)^hm^fi^fii:b\C^ NMOSQndl.Qnd 
2i:NMOSQtl.Qt2ttp iJ/o:/!.' {P-Well)5ai^jC?f?j5£$ 
tLTI/^S, PMOSQprl,Qpr2ttn !>i/KN-ffel 

[0 17 0] p r^iyu {P-Well)5a?|^figtt-v';^^p^j,ask 
[0171] n ^'J^/^(N-WelI)4a^^ttv;^^N- 

[ 0 1 7. 2 ] mmmmnmm i r-m?! pmo s o? l 

DDlfi5?g^(Ctt-5';^^'P-mask;4S, NMOS^LDDSSJC 
. ?l^fi£fC(4^;^ ^'N-^lask;55^i^•?••tl.ffi^^?)i^5, 

[0 1 7 3] 113 6(C^J1,^T. ^il^'^'i/ h?LBLl-CONT, 
BL2-C0NT. Vcc-CONT. Vss-CONTrt(C(i, {»Jxtf. |g|2 8 

(-*LfcJ;5li::^7irpi;iS:lJi)a,Sti-Ci,^5, -tUT, 

la 3 5 Lfc :y hi^BLl, BL2|±, -^<0^ 2 1 B E 
i^T-«AE$tLs ^iX^tl^y^? ^ h7LBLI-CONT,BL2-CON 

[0 17 41 m^Vccli. -*fom2«iSEIST-ffifi£ 

Tii^<*M« (y-^sfctt K^-ryffligc) 

[0 17 5] s«^& igvsstt, misisea 

[ 0 1 7 6 ] 0 3 6 ic.T^t-E^iatt. m 11 a ia^T- 

«^£$ix, Qprl<^2#.!gfrfflJg((L2) i:Qndl©ifi^fi^g|JgE 
i5^T-«^$*l, Qpr20i}5:ji«:^^iQn2(Ditill^$a a 



(19) 

36 

^(Ll)i^a«6^I^^LT^^5o 
[0 17 7] i:r5T% Ill3 6lc:^1-J:9lc, iagg^ 

^'N-mask t (Dm%\Z lo\^-7 7.i^ r, UUt^^t^ 

tt, la 2 6 tTF Uzmt->V => VKI5XW J; p (cSffci/ 
y^^'M^saS, Cirofci?), ^- hl;®9al,9a2©-^ 
<^->y t-Yx-i/H V;jS|iLlh^ix, NMOSQndl, PM 
OSQprl^Sr«C^-hmM9al.9blfeJ;at, NMOSQnd 
10 2, PMOSQpr25rSC->'-hSS9a2,9b203S^i:;S5i3r 

[0 17 8] <S»(Dff?^4>E3 7*,-J:a!S3 85r# 

i2'/-hS^g9al.9a2(^)S^§r{£MtStcor-Jb5o ' 
[0 17 9] 03 7(l-7^^sag{c:i*;iS$^fcSRA 
M±/U(0U^T'>h¥mm^7f:t, ^LT, Il38tt+, 
tj-i^^^^y (SRAM-fe/U) ©-Si5^«fiEt-scM 
» OS (PMOSl, NMOSl) ii^BJEMI SgPOTC 
MOS (PMOS2. NMOS2) ;jS-oe5ifi^^^^ 

iJc?^AE$tufciti«fj:«ai5ijg^jt(o»fsia-es>5, m 

3 7(C^^-rPNMOSQnd2i:PMO SQpr2«:, 13 3 8 (C 
jp-r PMO S 1 i NMO S 1 IC^tvmmi-5. >/£ 
@3 8(C^-t^rs/->'a.;^*ygi5cOif®iai±, E 

3 7 iCT^-fA - A ' mnmmmmmx'hz. 
[0180] :^mm(r>mm\cj:tit£. ms? i^Tnti. 5 

L fciS o T, -r ;^ ^' p-mask t "7^ N-mask t ro^^gS46 
tt:2giS'g-V>/$ix5;i.|-/j;i5^ y-hm«9al,9b 
IJoiUf-/- hSS9a2,9b2^®:^^©'>!; f-^T—>3 
>j55^tgi/i5o -T/it^t,. y- h®g9al.9blJb-J:0! 
hS;ffi9a2, 9b2*®^{i(:|c:'> !/ i-^ miim^^ti 

[0 18 1] t£i6^ ^#gp46f*^^cib■^^T, y-KSSss 

Ml5(Da:yf^>y(Cj:i9 3iJt,ti,5fcto. |gl3 8(C/^tJ: 

irfl^^ (fc i x.tf, %m(nWM 1 {i*iit51P«1l6^ ■ 

^22lCJ;^)ffitoiA^^^5fc^^), MISFET<0#tt, E 

[0 18 2] <%m(owM5>7^mm(omm?>x^^ d 
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lO 1 8 3] 1113 9t±DRAMt0immmm^J:^mi^ 
^'yy±icmm^ntz'yy^TM.:i-l^f--yy {UT, DR 

[0 1 8 4] DRAMf*3^i>';^X^LS I (it^^^^.j, 
7"!) tt. CM0S«^-^a;^7^yV^i: t-C, DRA 
M;<^-y7k^DMAY, -frV^TVT'SA, MmmSS 
CONT/i»t,fiESDRAMgi5, iiljiteSMSSrff 9 iiiji 
nv'y^lHlKipLOGIC (^Jxtf, T'dir j/f-C PU^A 
S I C :Application Specific Integration) , iLX 

[0 18 5] '^'M^'yy^'m^UlQGlCtt, ^^yi/jL. 

1. 8V^i(iCMOS-C'«jE£$ix5, Affi»gBI/Ott 

3. 3 V^iftCMO S T-ffij5S$tb-5o 

[ 0 1 8 6 ] iSfcl::, la 4 0 -0 5 3 5r#fi?. L> D R AM 

10 18 7] (y- hSSJg^IS) 1114 Ott, ^J^^^ 
1 iiicOD R AM-tr/UgiSfc J; I/il5jia j/ ^ gpfc-?; 
ti-^r'ti^/- ^mffi;i5Jj^^$i^fcDRAM(^^->;^7^AL 

[ 0 1 8 8 ] 0 4 0 tC^riSjin J, gpaj^- 1, 
9a*ij:U!DR AM-fe/UgBcoy- I>^9w©Jg^^Sr, 

[0 1 8 9] ^r, ¥^^^^*«:l±B^^^^lc> iSJiD-:; 

9al:, *hy:/i/77-fS^ff{c:J:t)DRAM-fe/Ug|S|4^ 
[ 0 1 9 0 ] ^1, ^T, D R AM-t/Ug5<^ P ^'i/USa*® 4 

smmmt tx^i^v ='ym<tmi^i<omm\cm 
B^B-> y 3 i ^-com 2 w^Ms y = yssstcg-r 

5^■>y1^^h•l (^Jxtf, ^y^y^r:^->yf-^K 

i»si) tiDmM^mfi^h^^^^vt^ h'm^^B^t 

5, rrozKyf-^' Klg®|rS^J:5lc> SiN 

t'O^i)^^^^^ (Jf J :60~100nn)) ^M^ti>, so 



(20) 

. J* 

1 0 1 9 1 1 ggi,xT, iKyf-^ Kf s-zNV-iyi^^L, 
5„ iSiini;y^Sp(i4bMt5jJ?yf->r Kltti 

Ti,^5->y:i^Kfi^ mm^mm) ti^yf^y^^y 

[0 1 9 2] -etXiO^, micO^^^Bi/yavl^. 

[0 19 3] DRAM-feyUg?ro 
7- K^ttdfy f-Y KKC J; !3ffi^g^{bS:0oT^^5, 
^■l-T. «ilSnv':x:^'.gi5<0Ml W^^B^av' y ^VJUi, 
DRAM-lr/i.gi5®df,yf-^ h'Mii'O iy^frLXmrn^tl 
•So, ^waaiS, DRAM-fe/l/gf|50^-hJ6i^jg5g^i 
m^icn 1 CO^^B^ -> y 3 >-)K^®lc^^|6gtM (3: •;/ 
f-y:l/'7.h-y^<) im^L. y'^<^^ya±;i.(0^^t 
iM^tzi6vhi>, Lrcii-3X. DRAMir/ugB©^- 

j 0 1 9 4] mmmmfiixm) m^x. 04 iic 

figg^ig (LDOas) 12s, 12d;l3s,13d;l6s. 16dS:?l5 

tt-tixftL, fri2^3fiojj?Sifm?^Lfc:;^fei:|^;^ 
fc, * h UiPyt. h-7;^^'(pR9;PRio)S.^i,N-cY;*-Vfl-*> 

10 19 5] (mmmmxm.) 042 j: 5 

LDDgB2)5?gi5S;$^^fcDRAMir>'^gi5, iU^nv'y^gp 

5. mmisix mt-yj^^ym mm -.mm) t^c, 

[0 19 6] (DRAM-fe-yUgpziy^iX h^^) @4 3 

[0 19 7] isiiatfc-i,>r, tr, irfli&iiyii ltc 

VDteT-v-y =>'K^t(Si02)iK235r±iaL, i5i:i,VT?CM 
PfeSrfflt^TSi02M23C0^ffiSriFffl^l:t5o 5102^23 
roSmtt, CMPfelCiS^PaftSr^itLT, jiS. 

(Tetra-Ethyl-Ortho-Silicate) Bt-^h^^, ^©^(4 
y7X^CVDfelCj:iJ^a$tl5. 

[0 1 9 8] f fc. fflfB']*6gt®23|4, T'<^ 7.<m(0<ii 
mtotzlb. *^*->y^-|>;tf7;^(PSG) trh 

[0 19 9]^^^T. LDDg512s,12d*®iS:®tilt5 
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[0 2 0 0] ^-f> m^SiWtmzis^ Vy^^yf-'^m 

(0 2 0 1] (If y HSffJ^) 114 4 IC,T^t-J: 5 ic, 3 
^?LTH^cafeii^i^fc:/5^^Pl5.;(^.LTf 3/ hi^ 

1 0 2 0 2 ] tr. =1 > h?LTH?rS»iitf J; 9 fc, 
NSi^/^i^Sr^A/fc-^^^si/ y = ( K-T" KjK D ■> 

PI *>ii;?^ 5: /j: < r fctofc c M P $ 
[0 2 0 3] ^^^t, iraifeiib^23±g?(Ctfs' Ym\-^ 

I 0 2 0 4 I (DR AM-fe>'Ugi5:3s^-\'Xv/-jrji5^xS) * 
-r. 1^4 5IC:TT-t-J;5{C, S&li^i^K (^2.®irBl^i^ 
m) 24t LTCVDfeX->y 3VS^^t:K5:««L/<!>:i,^ 

f- 7 • if^/u . :t/uy' . i; ^r- h (Tetra-Ethyl-Orth 
. o-Silicate) Jg;j^C>fig5, 
[0 2 0 51 ^l/^T, KUi;;^'h>'-?^-ypRioi$: 

n24h2:S:tt5, 

lO 2 0 6] g|l,>T, ig4 6IC^1-J;9tC, Mq24h© 
^30|i. CVDS$fctt;^^-?s'^y>i!^&T-WI^?r« 



(21) 

m 31iJrJ?^f So 

10 2 0 71 co:^t/-«->i?ffl^ay^3itt. Mttf, it 
iJ'^^'/umm., Ji:$*5j20M®^B^ff©^^t:^ v^/u?; 

un^'B^-kM^-r^. z.(D±.% (zfu-Y) nmm 
"> 10 2 0 8] f£$s, ^ry<'>'i'mmmicmit^ ^^iv 

iO3KSfc(m(Zr.Ti)03^/ii*(5igSI^1$^^ffil,N-5:^ . 

V (?) Wi ^t-h'-m. ^i^^itm.M.mmkm i/ ^ s ^ 

#Sb1 y = Vlg-C'& o T J: I ^^fa -> y = >Jg;jS 

10 2 0 9] (PMOS^^-hSffi-tJ-^ K!?:t->'P;^'< 
-f-ffMiS) H 4 7 IC^-t i ^ IC ■ 7;*- h l^iJ^ 

^-ypRi02S:-7^i:'fcffli,Nr. iig|6ig®23.24 (-vy 

[0 2 10]^1,Vt. m4 8\C7f:tXT\C^ StbLfca 

^bi/ y 3 ymisi:^^.^^ :ty^ -y f-yv m:ti^^ -y 

[0 2 11] (PMosm&mmmssixm) m^'x. 

oTS-g-StlfciSSS^lgclSs. 19dSr?i^5gf-5, f ^i^D ' 
5 IC n ^'^^^4af*^(c^•i^^■•i^ p S^M#f. ^Jx xK n y 

(B) Sr-r^^ft-ii^^iciij^A-rs, jf-yfrii;£^ 

■^Jx.tf^BiiJi^yUJii-lOkeV, K-X43XI015 ato 

-h (p^SSy- hSffi) PMOS^S^t>ix5„ 
[0 2 12] (NMpS'Z-hSSi^-^ K^?x^->'^;^-^ 

-f-mXS) i -r, 04 9 t^t-J; 5 y:t h Uv? ■ 
,^ h/^•^-yPR1035^v;^^^iUT. ^Bg«6«^23.24 

N\^mm<Dx..yf-yir(t^ Tm<omt'y'j ^ymis^^ 
•yi-yi^ti>ztf£<. i<Dmt'y'j^ym^mx'±t 

So 

[0 2 13] m^X. 05 OICjF-f iptC, StiiLfcS 



2000-t 96037 (P2000-1 96037A) 



(22) 



41 

^-yif) ^mci. *) NMo s y- }^wM9^<o{mict^ 
10 2 14] (NMosmm^mmm^xm m^^x. 

o r $ tlfc«Jgg®J®16s, 16d 
10 2 15] t^j:iDt,^ f-^ /U^'<— tUSdlc 

Mxllt^ (As) i^:i-ym^icJ:^^Ai-^, 
-< ^>frii*tt, Mttf;!lPjtic^/u=t:_60keV, K-X 
1:3X1015 atoms /c^^^(D^WX-nt>il^, ^LT,' 

- S) NMOSijS#f,tl,5o 

■ J 0 2 ^ 6 ] (■> y f-^ K^Jfe^iS) as 1 ic^t-J: 

rfjiSni^y^rifp (NMOSfciUtpMOS) (D^ 

^<o^;S» NMO sro=i K y •y--f' KSttK 
10 217] ^\C^^tcj:oiz^ ■f^-hW^t\^X^ 

10 2 18] 1 IgiagJg^XS) m 5 2 

.ti;tKfl:v/yay^t;j»f,^59^jg^.^^j^^^ , 

<^MWimB.m2mw-m.it<Dtzmc^ it^wmm (cm 

to 2 1 9] g^^^r. iSiS5M^^|g®jCJg^$^;^^^y 

tt, ^*h^v?;^h^^^-vS:^::^:i'<i:LfcK7'l'a:y 
(0 2 2 0]igvxr. =>^^ h?LTH|r«*t)i?.tfJ;9i; 



mtLX. mt^^y (TiN) Sr^^-!5'i?y>^(cJ:t) 

^:L.T, ifSL^ti^v^^^rv (w) *J J; 17^1:9^^ > 
(TiN) 

I0 2 2 i]igt>T, ^MJ*ii«t, 

tmmc^ «;t(iTiN/Ti/Aicu/TiN (%±M/±m/i.m 
mmnm) x-m^^K^^ tf£iy^ ':^im ftm^ 

'^^yi^to^^m^mm.thtcib'Dn ,ion 

■ i») « AlSri^ia^^^i LfcAl-O.SXCu (JI$ : soon 

(^$ : lOnn) ^ LXKMPHtmb LTWiN (jf ^ • 7 

10 2 2 2] (m2l@Sa,^ffJ^xS) 05 2JCfcl> • 
S-f, Bl«agH,^S:S9j;5lcflr«^^^(^4 

lO 2 2 3] ^^,^T, ^iSglHigMlW-gisasgJiltS 

ctptc. ->yn>KYbiK29t3>>?^ hKm^m^t 

IC. M^«TiN/Ti/AlCu/TiN (Mc±M/±S/imm/T - 

^ M) vme^^hz^ B^T^Lfcipic, smmm2mc 

SB«M2(CJ;!9, DRAM-fe/UgfU (DRAM^-^-y r U- 

^^<^^mm^tzib: MmmmLtcDRAMfH 
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